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10 THE FURTHER PROCEEDINGS OF THIS INQUIRY 
RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


15 

DR. DUPRE: May we convene, please, ladies 
and gentlemen? M. Casgrain, may we convene, please? 

Dr. Mustard is unavoidably detained, but will 
be here within the hour. I suggest that we proceed at this 
time. 

20 Counsel, have you any announcements before I 
greet the witness? 

MR. LASKIN: I don't believe so, Mr. Chairman. 

DR. DUPRE: Do the parties have any items to 
raise? 

38 Well, may I then, on behalf of all of us, greet 


Dr. Graham Gibbs with double warmth. Double warmth because, of 


course, we are already much in his debt since he was the victim of 
our scheduling last July which forced us to cancel his initially- 
scheduled appearance, and I therefore, Dr. Gibbs, do indeed 

greet you all the more warmly, sir. Your reputation precedes 


30 you. Your name has been used in vain by a number of expert 
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DR. DUPRE: (cont'd.) witnesses who appeared before 
us, and we very much look forward to the instruction you will 
provide today. 


Miss Kahn, will you swear in the witness, please? 
GRAHAM WILLIAM GIBBS, SWORN 


MR. LASKIN: Mr. Chairman, just before I start 
with Dr. Gibbs, I should formally introduce Mr. Paul Hess, who 
is the senior counsel at the Ministry of Labour, and he is here 
on behalf of the Government of Ontario this morning. 

MR. McCNAMEE: He's standing in for me this 
morning, as a surrogate. 

MR. LASKIN: In the back row beside Miss Jolley. 
EXAMINATION-IN-CHIEF BY MR. LASKIN 


Oe “DE. GLnoS, "yOUn..* LY TroOntee Of vou “are two 
volumes containing several of your publications, and just for 
ease of reference you will see that they are tabbed, and if we 
refer to them we will refer to them by their exhibit number, 
which is forty-one, and the tab number in there. 

Your “curriculum vitae’ 1s et tab isixteen, ain fact; 
and just very briefly, I gather that your training is both in 
geology, chemistry, geological sciences on the one side and 
epidemiology and medical statistics on the other? 

Ae. Tarts) COrrect. 

O3* “You were, wirull very recently, atl Mcci?r 
University and were both a professor and director of the 
Occupational Health and Safety unit? 

A.. Thats *correce.” ) I=would “add that’ Ii"maintained 
a position, part-time position with the University since I left 
last September. 

Q. The position you have just left at McGill, 


as I understand it, is the position that Dr. Corbett McDonald is 
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Os (COnt di)! ssucceeding. to? 

An. that's corvrecc. 

Q. What is your present position with the Celanese 
Corporation? 

A. I am director, health and safety affairs. 

O2enOL tie cOLnporalion? 

Ae FOr tne corporation. 

MR. LASKIN: Mr. Chairman, Dr. Gibbs is going to be 
good enough to address a number of the issues which are of 
concern to this Commission, in part with the use of slides and 
in part with the use of the overhead projector. 

Just to forestall or predict one matter, I haven't 
seen either the slides or the overhead projector reproductions, 
but I gather from Dr. Gibbs that there will at least be a number 
of them that are not found in any of the articles. 

We will do our best to provide them to the parties, 
and indeed to yourselves, afterwards. Let's just hope that we 
can simply identify them by what they show as we go along. 

If that's convenient to all the parties? 

DR. DUPRE: Agreeable? 

UNIDENTIFIED SPEAKER: Yes, sir. 

DR. DUPRE: Proceed then, please. 

MR. LASKIN: Dr. Gibbs, we are in your hands. 

DR. DUPRE: You may wish to give Dr. Gibbs the 
usual warning about our recording microphones. 

MR. LASKIN: Yes. Good idea, Mr. Chairman. What 
you nave in) fronteo£f you, Dry. Gibbs, 2s not 4 microphone,. but a 
recorder for the benefit of our court reporter. 

As best you can, if you can keep close to that 
instrument it will help everybody and preserve the record we 
are hoping to keep. 

THE WITNESS: Fine. 
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THE WLTNESS 3) (cont‘'d.) I think before starting 
what I should do is inform the board and members here that I left 
the university last September, and although I have continued 
with a number of studies on asbestos since that time, I have not 
been as deeply involved in asbestos as I was during my time at 
the university. 

Although I have remained as a member of certain 
committees evaluating research projects, and have kept abreast, 
to a certain extent, of the literature in the last few months, 
as one must recognize when you drop out of a field as your 
full-time, almost full-time occupation, you perhaps get a little 
bit less familiar with the current literature than you do without. 

So I would like to mention that before we start. 

What I thought would be an appropriate way to 
address the question of asbestos and health hazards associated 
with asbestos would be to lead you through some of the research 
activities that I have been involved in over the last twenty 
years or so, and I have done this - preparation has taken into 
account the questions which Mr. Laskin provided me with which he 
thought were of particular importance to the board - some of the 
issues which had been raised, and so I will attempt to answer 
some of those during the course of my presentation. 

I think that people should feel free, perhaps, 
to interrupt me at a particular point if there is something that 
is not clear, rather than try to recap, to find an appropriate 
slide at some point later = if that's acceptable to you, Mr. 
Chairman. 

I first got involved in the problem of asbestos 
around 1959, 1960, when I was working with the British Medical 
Research Council. This was about the time that Wagner, Sleggs 
and others in South Africa first reported the occurrence of 


mesothelioma in people living in the area of the Cape crocidolite 
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THE WITNESS: (cont'd.) asbestos mining area in 
HOUCn Arrica,. 

5 One of the first issues which came up resulted from 
some work being done by Jack Harington in South Africa, on the 
extraction of oils from asbestos. 

I am going to address that a little bit in terms 
of some of the work that I've done, later. I began some work 
while I was the MRC on this question, because it was thought at 

iy that time that maybe the oils - and there were some polycyclic 
aromatic hydrocarbons associated with those oils - might be the 
explanation for the carcinogenicity of the crocidolite fiber. 
that was back 1n 1960; 

Now, I'm going to jump ahead a bit to 1966, when I 

15 first joined McGill University. I came to Canada to the 

Department of Epidemiology and Health, and the first assignment 

on which I worked was one on asbestos. This was part of the 

series of studies Dr. Corbett McDonald would have described to 
you at a previous hearing. 
One of the first things in studying the health 

20 effects of an occupational group is to understand exactly what 
these people are exposed to, and maybe if I could have the 
first slide...it's possible they will show without the light. 

DR. UFFEN: May I just ask a question while we 
are waiting? 

THE WITNESS: Sure. 

ai DR. UFFEN: Is it possible that for you very 

briefly - I don't want a big long explanation - to explain 

how oils became associated with asbestos? 

THE WITNESS: Yes, I'll deal with that with some 
data, very brierly, Jdater. 

30 DR. UFFEN: All right. 
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THE WITNESS: |First.of all,.I'm sure you areall 
familiar with such a table. The first thing we have to recognize 
is that we are dealing not, under the term asbestos with a variety 
of minerals. 

These minerals are quite different from one another. 
If we look at the table on the slide, we can see that under 
the chemistry, iafeyou like), of chrysotile,,it, is quite.different 
from the chemistry of the other fibers. We see that within the 
amphiboles, the chemistry of the different amphiboles is different. 

In practice, when we are dealing with minerals 
we are not dealing with a straight chemical. In other words, if 
we talk about sodium chloride, we know it's NACL. When we are 
talking about the asbestos minerals, we have the opportunity for 
substitutions and for example, tremolite and actinolite, although 
they are not shown as such on there, are really part of the same 
series of minerals, and we can range all the way from the very high 
iron at the one end, to a very calcium at the other end, and we end 
up with ferroactinolite through tremolite. 

We have every combination, almost every combination 
of chemical substitution in that range. So when we have an 
asbestos fiber of tremolite, it probably is not purely of that 
chemistry. 

Now, I think it's important to realize that when 
we are dealing with minerals we are dealing with very complex 
systems, and we use these general terms to define certain ranges 
of composition. 

I don't intend to go into any more detail in terms 
of the minerologic characteristics of asbestos, but to start with 
we have to realize we are dealing with quite a complex system. 

Can I have the next slide, please? 

Not only do these materials differ in chemistry, 


they also differ very much in structure. This gives you some 
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THE WLINESS® (“Ccont"d.) adearof- the structure! Gf 
chrysotile, plinochrysotile, and gives you some indication of 
why this curling or curvature of the fiber - because of the 
different sizes of the cation in the structure. 

Can I have the next slide, please? 

On the other hand...that's fine, you can leave 
it, it doesn't matter which way one looks at it...the point is 
to make that here we have quite a different structure associated 
with the amphibole. So structurally there are differences 
between chrysotile and the amphiboles. Within the amphiboles 
they will all have a similar structure to this, but the atoms in 
the structure will change, and the chemistry will change, and 
certain physical and chemical characteristics of the fiber will also 
change. 

MR. LASKIN: -Q. Can you just elaborate on these 
structural differences? I mean, we are seeing something different 
between that slide and the slide before, but can you point out to 
wes what... 7 

THE: WITNESS + *A.* -'Withowt getting “into? any detail... 
if we can go back to the first slide, please. In the first slide 
you will see the chemistry of chrysotile, and you will see the 
chemistry, if you like, of the amphiboles. 

If you look at the amphiboles, you will see that 


they all have an Si,0,, - OH twice’ = component. If you want to 
multiply up...you see they are shown on here as gSi-0, on the 
structure. “If you: count’ up all the "oxygens “im ‘actinolite vor 


tremolite or anthophyllite or amosite or crocidolite, you will 


find you have eight silicans - Si, - you will find the oxygens 


will total twenty-two, and you bane find there is an OH twice at 
the end. 

In the amphibole structure, the chains that are 
drawn up accomodate the Si,0,, component, and the other atoms have 


ton bewELeted im tO) tEhdtmcreructreucer 
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THE WLINESS 2) (Gont'as) Invehe* chrysotile sytuation 
you have, in essence, a situation where you have a magnesium 
hydroxide component - the magnesium and the water component go 
to form a magnesium hydroxide component, and the sizes of the 
various atoms that are’ in there are such that these material cannot 
form a straight structure. The sizes of these are such that you 
begin to get curvature in order to accomodate the different 
atoms that are in the structure. 

So what you have are two distinctly different 
structures for chrysotile and for the amphiboles. The amphiboles 
are all very similar, but the chemicals of the atoms substituted 
Or appearing in the lattice are different from mineral to mineral, 
and this is why the two are so distinct. 

I don't know whether that clarifies, without 
going into detailed crystallography of the materials. 

DR. UFFEN: Remember Mr. Trudeau was explaining? 
It's the same, but different words. 

THE WITNESS: Okay. Fine. 

Now, one of the...maybe I would like to go to 
the overhead now. 

Before I leave the question of the differences in 
chemistry, we have to alsorecognize it is possible with chrysotile 
to have some substitution, and there is a mineral called 
garnierite where in fact nickel has substituted in the structure. 
1t"'s. a very rare!mineral, and at*ssnort=qoing to be" a” problem, a 
concern, to us, but I would just like to demonstrate that we are 
not dealing with a specific chemical. 

Now, when I started work in the asbestos mining 
area in terms of to study the health effects, with Corbett 
McDonald's team, one of the things we want to know is what are 
workers exposed to. First of all, in the slide you can see that 


we have to consider asbestos itself, certain naturally-occurring 
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THE WITNESS: (cont'd.) contaminants such as 
host rock, accessory minerals, alteration products, minerals 
derived from intrusion of neighboring ore bodies. We had to 
consider the possibility of organic compounds because of the 
reports by Harington in South Africa. We had to consider the 
possibility of variations in crystallinity and mineralogy, 
variations in chemical composition and properties, variation 
in physical properties of the fiber, and as a result of processing 

10 whether other contaminants might be added - trade metals, 
Organic contaminants and so on. 

Now, the reason for this perhaps is not 
immediately evidenced, why one needs to know all the detail 
about what we are working with. But we have to recognize that 
we really, at the time that we started the studies, it had been 

15 demonstrated that there was an increased risk of lung cancer in 
relation to asbestos exposure. It had been demonstrated that 
there was an increased rate of mesothelioma in certain 
occupational groups. But as far as etiological factors, what 
was responsible for these effects really was not known, and 

s there were a number of hypotheses around that maybe any increase 
in risk was related to trace element - nickel, chromium and 
cobalt: *that"ait might “be related®?totpolvyeyclic- aromatic 
hydrocarbons; that they might be related to other contaminants 
or the’ rock: 

Secondly, we really needed to know whether our 

25 workers were exposed to materials which themselves might be 
well recognized as producing carcinomas, so if we didn't gather 
this information we would be left with a gap in knowledge. 

Now, to give you some idea of the potential 
complexity of studying a mining population, we might go back 
to the 1964 New York conference. 


The 1964 New York conference, National Academy 
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THE WITNESS: (cont'd.) -.of Sciences, it was 
decided we needed information on pure chrysotile exposure, and 
the studies at McGill were undertaken in order to study a group 
of workers who were exposed only to chrysotile fiber. 

In large part, of course, that's true - these 
workers are exposed to predominantly chrysotile asbestos fiber, 
but there are a number of other minerals that do occur in minor 
content in the mine, and perhaps later in the presentation we 

10 can discuss some of the ways in which some of these other 
minerals might be important. 

This is just.a list,of minerals which iI .compiled 
by going through some of the publications, and discussions with 
the geologists of the various mines in the Eastern Townships 
backing 1970. 

15 Is a@t-clearnfor..and you .read.ite 

MR. LASKIN: It comes from - the last two overheads 
are from tab three of the exhibit, pages 785 and 786. 

THE WITNESS: Can I have the next...yes. Leave 
that one in, yes, please. 

a It's also important to realize that some of the 
minerals which are in that list can themselves be fibrous, and 
therefore if we evaluate the airborne concentration of fibers in 
the mines we have the possibility that we are not always measuring 
chrysotile asbestos. 

Now, the components, the composition of the airborne 

25 fiber, is not going to contain a very high proportion of these 
other fibrous minerals, generally. Nevertheless, they can exist, 
and ‘this’ is..an.example,ofsnemodiite fiber. It, s.a. fibrous 
brucite which occurs in the mining industry, and we may also 
find some tremolite in small amounts in different places, which 
is fibrous. We can also find some anthophyllite, and so on. 


So we have small amounts of other fibrous materials 
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THE WITNESS: (cont"d.) ain addition to other known 
fibrous materials that would occur in the mines. 

Could I have the next slide, please? 

CNesOL thie akbirst things. ..SOrlry. ..0ne Orsthe early 
things that I did in Canada was to look at see whether or not 
there was any evidence of any organic material in chrysotile 
fiber, and to do this I collected what were in essence virgin 
samples of Canadian chrysotile fiber, and we had to go out 
specially to find these samples so that they were free of any 
blasting oils or any other contamination from normal processing. 

Then we extracted these samples with organic 
solvents to determine the residues of extractible material, and 
you can see that very small quantities of organic material was 
found in the Canadian chrysotile fiber. 

As far as the origin of some of these, which was 
your question earlier, what I believe might have happened is 
that some of the surrounding ore bodies, some of the surrounding 
country rocks, include some graphitic schists, include some 
shales, and there were intrusions into those shales, and it's 
possible that some of the organic material got cooked off at 
some point and absorbed into the fiber, or during the metamorphic 
phase some of these organics got carried in. te*s aevery 
low quantity of material. 

There is a thesis on this subject and the source, 
i trink, Ls Likely tO be chats. LL. Sevely,. Very Gli ricult,,. OF 
course, to find pure, virgin samples any more. Even some of 
the outcrops we went to, which the geologists assured me were... 
absolutely nobody had ever touched these locations and we could 
get right in, we would get there to find that somebody had been 
in a little while before on some explorations and had blasted 
the whole area. 

So we had some difficulties in finding the 


samples, but it appears there are small amounts of organic 
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THE WITNESS: (cont'd.) material in the fiber - 
in the raw fiber. 

Can I have the next slide, please? 

MR. LASKIN: Let's just, while we are going I 
suppose we might identify that slide. It comes from tab 
twenty-two, page 522, table two. 

THE WITNESS: Having recognized there might be some 
organics in the raw material, we then looked to see whether or 
10 not theremight be any addition of organics during the milling 
process, and this was a study where we took commercial fiber 
entering the dryer and leaving the dryer, to see whether there 
was an increase in the amount of organics and whether there were 
any differences between coal-fired drying - because coal had 
been used in the past and was still in existence at one mill - 
15 and oil, and you can see in fact some variation in here, but 
no consistent pattern that a lot of organics is added during 
the drying phase. In fact, some seem to have decreased a 
leer le. bit, 

In the...but the levels here are somewhat higher 
* than we found in the raw materials, and it appears that there is 
some contamination by organic materials of fiber as it goes 
through the milling process. 


Now this is perhaps fairly easy to seek out 


where sources might be during mining now, fuel oils and 
ammonium nitrate are used in blasting in the mines. We have 
25 trucks driving around which need lubrication. [In the mill, 
all the equipment has to be lubricated and so on. So the 
Opportunity for contamination by organics within the process 
is quite high. 

Could we have the next slide, please? 

MR. ULASKIN: That) last) slide, for the record, was 


39 table three from the same previous reference. 
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THE WITNESS: Now, in terms of the components in 
the naturally-occurring fiber, it appeared these were mainly 
normal alkanes, and this is just a GC spectra and this also 
appears in one of the papers that you will have. Do you want 
Me, cCOnring nace, Ol. s.r 

So there were normal alkanes or paraffins in 
the oil. 

Can I have the next slide, please? 

Now, what had been a possible concern was whether 
Or not there were hydrocarbons, polycyclic aromatic hydrocarbons 
present in the fiber, and we looked for, but did not detect, 
benzo(a)pyrene, anthracene or the benzqanthracene series...oh, a 
small amount of the benzoanthracene at the bottom...but in terms 
of the concentrations of polcyclics in the fiber extracted from 
the commercially-milled Canadian chrysotile, the amounts were 
extremely low, and in subsequent work we looked at the airborne 
concentrations of the polycyclic aromatic hydrocarbons in the 
mills and we found that they were very, very low in comparison 
with urban air in general. 

So what we had was a demonstration that yes, 
workers could be exposed to some polycyclic aromatics, plus 
some normal alkanes associated with the fiber, but that their 
levels of exposure were considerably less than would exist in 
any city, to these materials. 

It was unlikely, unless there was a major 
synergism between these materials, that this was a factor in the 
carcinogenic activity of chrysotile fiber. 

Can I have the next slide, please? 

One of the side effects that came out of this 
study was of interest and perhaps might still be of interest 
in terms of demonstrating the surface activity of certain types 


of asbestos. 
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Ton WeeNnoose (COnt- acd) Lnsethe mid=-1960 's, 7br. 
Timbrell from Cardiff initiated, under the UICC, the preparation 
of standard samples of sebestos for studies, as reference materials 
in biological studies and chemical studies, and what he did, he 
collected these samples together in South Africa, and for 
Circulation put them in small polyethylene bags. 

Now, we followed their advice and approach, and 
when we started studying organics in Quebec mines, we also 
collected our samples in polyethylene bags. 

One of the things we noted though, was that the 
samples, most of the samples were producing an ultraviolet 
spectrum which were very, very similar, and some of the solutions 
we had became quite yellow. We got a little bit worried about 
that, so we collected: another series of samples in glass 
containers, did analyses and there were absolutely no peaks in 
that region and no color. 

What had happened was that one of the antioxydants 
in the polyethylene, butylated hydroxitoluene, had undergone 
an Oxidation ito Formica scompound,.3, 351, So" ~tetratertiary 
butyl diphenoquinone. This material is yellow, it had a 
spectrum which was identical to what we were finding, and 
it was important because at the same time when both Dr. Commins 
in the U.K., and ourselves in Canada, were looking at UICC 
samples, we were finding some of them contained a very high 
content of organic material, and we were also finding they 
also contained this. 

As a result of that work, the UICC samples in 
polythene bags were changed. All new shipments went in metal 
containers inside...with another internal surface. 

Now, the reason this is important is perhaps 
twofold. One was, we had the possibility of doing animal 


experiments with materials which might be contaminated with 
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THE WITNESS: (cont'd.) something which we didn't 
know what it would do to them. 

Secondly, we had the demonstration of what seems 
CO be a fairly good ‘catalysis, under ‘certain circumstances,. for 
alterations to adsorbed materials. 

This area of the possible importance of adsorbed 
materials has been looked at a little bit in that Wagner in 
Cardiff took some UICC samples and had them extracted with 
benzene, and then repeated a series of studies for mesothelioma 
production, with the extracted materials. He found he got the 
same result whether they were treated or not. 

So in terms of mesothelioma, it seems that the 
adsorbed material wasn't a factor at all. We had not seen any 
data in terms of fibrosis or in terms of lung cancer, but one 
might perhaps guess that the effect is likely to be small, but 
coulan tibe totally ruled out. 

Some surface coating with organics might affect 
the behaviour in tissues. 

Can I have the next? 

I mentioned earlier that around the mid-1960's 
there was a tendency to believe that perhaps some of the 
carcinogenic action of fibers was in fact due to adsorbed 
trace materials. Dr. Crawley in the United States had done a 
fair amount of work in trace metals in textile industries to 
see...and found fair amounts of trace metals. He also initiated 
some work which came out somewhat later on the interference 
between metals and some of the alloys, if you like, which ‘occur 
in association with the fiber, demonstrating that combinations 
of metals were important in terms of the production of a tumor 
in an animal. 

Now, this of course doesn't simplify things, in 
that you may have, when we are looking at carcinogenicity of 
asbestos, maybe many more than one single factor operating in 


terms of production of a tumor, and unfortunately Crawley 
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THE WITNESS: (cont'd.) pursued his work in 
relation to asbestos, which I think was a bad mistake, in that 
he had some rather interesting data on how metals interact in 
producing carcinogenesis, and the asbestos situation was far too 
complex a system to really get true answers. 

Nevertheless, when we looked at the fiber 
concentrations in fiber, we could see quite large differences 
between different means. You can see, if you were looking at 
the mortality from lung cancer, for example, in the mines E and 
F, and we had found them to be quite different from those in 
that other group of mines, one might be asking the question 
"does nickel play a role’. 

What we were trying to do was to gather together 
the information which will permit us, or help us, sip interpretation 
of any differences between mines, at a later date. 

Could I have the next slide, please? 

DR. UPFENS “Is that one in any Of our .c. 7 

THE WITNESS: 4 Yes, ,thatzone is in...i donit know 
whether the diagram per se...the data re in the qualitative 
aspects of asbestos. 

MR. LASKIN: Tab three, I think. 

THE WITNESS: Number fourteen...it's marked 
number fourteen on this index. 

MR. LASKIN: J. believe iis tab three Of “our 
record. 

Linda, maybe you could show the witness. 

THE WITNESS2. veces, [Yeo, that socorrect. 

MR. ‘GASKIN=2 Butsnor the... 

THE WITNESS: The diagram per se is not there, 
but the trace metal concentration in the commercial fiber are 
shown in table four, the nickel content of commercially-milled 


Canadian chrysotile - page 790. 
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MR. LASKIN: Q. Is that what we are looking at 
on the slide? 

THe WLINESos Av ‘Yes. You are Looking at 4 plot, 
if you like, of the concentrations that are given in that table, 
which show that mine E and F, which run in the group seven fiber 
up to two thousand, are much higher than in the other fibers. 

DR. UFFEN: Would that be in that mineral you 
called thornerite, I believe? 

THE WITNESS: Garnierite. 

DR. UFFEN: Garnierite. 

THE WITNESS: No. I've not seen any evidence of 
garnierite occurring in the mines. Where some of the nickel does 
occur 1s ina mineral called) - .1t is an alloy called aware ta, 
which is a nickel/iron alloy. 

DR. UPFENS ~lseit. £1brouse 

THE WLTNESS< No, cthat*s not fibrous. {Not to 
my Knowledge. 

DR. UFFEN: The things that are running around 
in the back of my mind at the moment are the relationship to 
other nickel deposits in Canada, and whether or not they are 
fibrous and so on. So in your dissertation if you see my 
implications of this... 

THE WITNESS: “LE Li mengion. ., 

DR. UFFEN: That's what's on my mind. 

THE WITNESS: Yes. 

The awarelite, as far as I know is not in fibrous 
form. The difficulty we have, of course, is that many, many 
minerals can occur ina fibrous form under the right situation, 
so I say to the best of my knowledge awarelite is not fibrous. 
But that's where a lot of the naturally-occurring nickel occurs. 

Some of the nickel in the commercial fiber might 


also get in because of abrasion of equipment during milling. 
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THE WITNESS: (contds) elnretact, in therSouth 
African mills of crocidolite, manganese gets added to the fiber 
to fairly large extent in that way. Because it's a very hard 
rock, they use manganese steel balls for the milling procedure, 
and those manganese steel balls don't last very long in breaking 
up the hard rock, and that metal has to go somewhere so it goes 
On with the fiber through the process, and some ends up in the 
final..fiber: 
10 There have been some studies carried out on that 
fact, the addition of metals to fiber during processing. 
THE «WLINESS : =:Q..iorDr.) Gibbs ptjust before you 
leave that slide could you explain...what is the calculation 
on the syvertical, .or the «Y axis? 
THE WITNESS: A. The number of micrograms of 
15 nickel per gram of fiber. So we have taken... 
Onn ogirtyisica smass a. 
A. It's a mass of nickel per mass of fiber, yes. 
Ou. = Whatiwas.i..1; mrsorry...t.what was on rthe “bottom? 
A. On the bottom is the grade, the commercial 
Grade of, fiber piqnoupvofestiber, and I think it will be more 
a appropriate for one of the industrial people to give you specifics 
on what group three, group four and so on mean. It's a grading 
system where the longer fiber tend to be the lower numbers. 
Three and four would be longer fiber than six and seven. 
This was to look, again, to see whether trace metals 
25 in their own right could be of importance in the mills, and you 
can see that the maximum concentration at three mills studied, 
for airborne nickel, chromium, manganese and cobalt, were all 
below the threshold limit values in existence in 1969 in those 
mines. 
Nevertheless, there was some chromium, and there 


was some nickel present in the airborne dust. Nickel and 
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THE WITNESS: (cont'd.) chromium, of course, were 
of particular interest because nickel in itself had been questioned 
as a carcinogen, and chromium hexavalent chromium also. So those 
two were included in looking at the material particularly because 
of that question. 

So it appeared to us that trace metals alone 
were unlikely to be the reason for any observed carcinogenic 
action of chrysotile we might find later. The possibility they 

10 playeds some, rolesine caxrcinogenesis;,-of- course, Can never be 
totally ruled out, but it seems unlikely they were going to 
explain the carcinogenic action of chrysotile. 

In addition to looking at trace metals and organic 
materials, what minerals might occur in the mine? We also looked 
at the question of radon daughters. Again, because we had some 

15 evidence that radon daughters could occur in mines which were not 
primarily uranium-producing or radium-producing mines, such as 
the Newfoundland fluorspar mining areas, and the results of 
those measurements in the mines were that the concentrations of 
radon were all extremely low, and that is reported in the same 

= paper we just referred to. 

So it appeared that we were not going to be able 
to hang any health effects of chrysotile on radon daughters. 

Yes, if you will leave that in, please. 

Now, before I move now...sorry, we'll go back 
to the...before moving into the area of dust assessment, we've 

25 so far looked at qualitative aspects - what were people exposed to. 

Now I would like to move into some of the 
quantitative aspects of dust exposure in the mining industry, and 
the first thing perhaps to understand a little bit is what 
happens in a mining industry. 

First of, all, we have, primary drilling... The rock 


in the mine is drilled, then a charge is put in, the rock is blasted, 
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THE WLINESS 3) (Cont’ds) large chunks Of rock then 
are broken up again by further drilling and blasting, rock is 
hhovelled into trucks, transported to a jaw crusher. From the 
jaw crusher the rock might go to rock storage and some will, 
depending on circumstances, perhaps most of it will go through 
a vertical dryer from the crusher directly, and then into rock 
storage. From rock storage into hammer mills and fiberizers, 
screened where the fiber is removed by aspiration. The rock 
10 which passes on goes into further treatment, and eventually we 
end up with fiber which has been aspirated, when then goes into 
the cyclones, into a grading system, into a fiber bin, then is 
bagged and shipped. 

Now, when we start...can I have the next slide, 
please...it's important to bear in mind that these operations 


= take place in the pit, sometimes in very large areas, in the 


mill, sometimes in buildings which have many, many floors, and 
the areas in which people work in those buildings arequite 
large. 

Historically, perhaps to give you some idea of 
20 how things operated in the mining industry, when we put together 
our assessments of fiber exposure, we looked through discussion 
with people in the industry, through review of existing 
documentation on the mining industry - what were the processes 
in the mining industry and how did peopie function? 

When, for example...how was rock loaded in the 
25 pits, back at the turn of the century? What was hand-cobbing? 
Some of the early fiber would have been removed, if you like, 
from the fiber by knocking the excess rock off the side of the 
fiber. 

As we mechanized more, the earlier techniques 
began to drop out and we found the more efficient ways of 


both extracting the fiber and of removing the fiber from the mine. 
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THE WITNESS: (cont'd.) But in essence, when you 
get down to it, the procedure to produce chrysotile asbestos 
has been very much the same for many, many years - the actual 
milling procedure has not changed too much in many years. 

As far as controls in the industry were concerned, 
some attempt was made in some companies back in the 1938 area 
to try and put some controls in. The majority of environmental 
controls, though, took place perhaps during the late 1940's, 
early 1950 period, and later on when I show you some of the 
dust concentrations in the mills you will see the sort of effect 
of the introduction of these environmental controls at that point 
in time. 

But the methods of handling the fiber in the mills, 
where the people came in direct contact with it, were quite 
different from what they are today. 

Now, I wasn't able to observe how this was, how 
fiber was actually put into bags many years ago, but through 
discussions with past employees, from putting together the 
information on the mining industry, certainly the opportunities 
for exposure were considerably different from what we are talking 
about in the present day mill. 

Let's have a look at measurements within the 
industry. Why are measurements made? 

First, they are made to identify sources of fiber. 
They are made to check control measures, they are made to check 
compliance with standards. They may be used to assess the’ 
effectiveness of controls, and sometimes they may be to determine 
the magnitude of exposure. 

One of the things we have to realize in 
considering the data that exist in the Quebec chrysotile mining 
industry and in virtually every other study in which we are 


assessing the health effects, is that the raw data on the 
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THE WITNESS: (cont'd.) environment were not 
collected for epidemiological studies. They were collected for 


other purposes. They were collected for control purposes to 


5 ensure that the mines were in compliance with some recommended 
levels, even if there was no legal standard, and also to see 
where control was needed. 

Can I have the next slide, please? 
MRo LASKIN«s: QO. You maylbetocoming totitye but 

* are you suggesting some implication from that in terms of 


the accuracy, or otherwise, of the measurements that were made? 

THE WLINESS:. Ay eWell;«o thinks? .no. i Whatcelcam, 
the point I would like to make is that if one were designing an 
epidemiological study today, a prospective study, one would make 
every attempt to design your methods of sampling to respond to 
15 the questions you are asking of the data. 

What one is doing in allcmort studies, or 
retrospective cohort studies, one is working with existing data, 
and when you are working with existing data you are not there in 
order to collect the data, you are not there to ensure the quality, 


you are not there to determine why exactly a particular sample 


a was taken. 

Now, I will address this a little bit later, because 
in our particular case in the Quebec asbestos mining industry we 
were very lucky in that regard, because Maurice LaChance, who 
was the engineer for the Quebec asbestos mining industry, had 

ae been with them since about 1949, and had been responsible for 


making all those measurements up to 1966. So we had the 


opportunity to work with that engineer on going back through his 
data and determining what his notations in his working books were 
in terms of whether this was an unusual situation or a usual 
Situation, and. so on. 


30 Very rarely do-you have, that opportunity, to be able co 
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THE WITNESS: (cont'd.) complete data where you 
have the person who actually made the measurements, that he would 
be there to tell us, oh, this was essentially for control purposes, 
we were looking to see whether there was a leak here, and so on. 
SO we were able to look at his data in that light. Very rarely 
do we have that opportunity. 

So then we have to recognize that usually we 
are dealing with data which are not collected for the purpose 
we would like to use them, and we have to make the best we can 
of them. 

This was just to show how chrysotile production 
has increased in Canada. I'm going to...can I have the next 
one, please? 

Thatatis in a publication already. ‘This is to 
show also how amosite, Cape crocidolite, Transvaal chrysotile, 
aiso have increaseds «eThat ig) inathe.~.. 

MRe LASKINes),Ltsseinitbab thirty-two, DT think, 
your surveillance paper. 

THE WITNESS: oThat)s.right, .ves. 

To show that production has increased quite 
drastically since, the 1920's in South Africa, and _since,.1878 
in Quebec. 

Could I have the next slide? 

In this slide you will see the dust concentrations... 
this is in the paper by Gibbs and LaChance...up until 1966. 
These figures have been extended beyond the period in the 
original paper by Gibbs and LaChance. _ 

You can see that the concentration in million 
particles per cubic foot, these are the concentrations measured 
by the midget impinger technique, which I can describe in more 
detail if anybody so requires... made in the industry since about 
1949. 
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THE WITNESS © (cont "’d.)’ One*of the things’ that 
you will see, is that there has been a steady drop in concentration 
Since the beginning of the 1950's, and from review of the... 
with workers and management at the mines, we understood that 
the...and from Maurice LaChance's own personal experience...the 
conditions in 1950 and 1949, at most mines, were very similar to 
those that would have existed in the milling part of the industry 
prior to that time, because there was very little in the way of 
environmental control in most mills. 

The method of dust collection, and so on, was 
relatively crude. ..i1f it 6xisted at° ail. 

So the environmental conditions in 1950, around 
that period, gave us a pretty good idea of what things were like 
Prior to: that, period. 

Can I have the...yes, sorry? 

MR. LASKIN: Q. Before you leave that, it's 
reproduced at page 171 of the article. 

When you refer to the worst mill, the average mill 
or the best mill, is that a characterization taken on a year-by- 
year basis? You are not following one mill through time? 

THE WITNESS: A. Originally we plotted this 
information for each individual mill, and there were two mills 
which were distinctly different. One mill, where they had 
started to make some environmental control back in the 1938 or 
thereabouts, the mid-1930's, that particular mill had kept ahead 
very much of the other mills in terms of what it had done to 
reduce environmental conditions. So we found consistently lower 
concentrations, if you like, in that mill, and we considered 
that the best mill, if you like. 

The other mill, which we considered to be the 
worst mill, was just that. Conditions had been just a bit worse 


than the others. 
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THE WITNESS: (cont'd.) But when you look at the 
mean there, the average, of course, there were other mills which 
were...not as bad, but very similar to the top one, and others 
which were better in their environmental conditions and closer 
to the bottom line. 

Q. Is the best mill that you've got there one 
mill that you've followed through...? 


Avo Tes one melay* yest’ Pe%s*one mill. 


Q. ...time from before 1950 all the way through 
GOTLIIS? 

AQ Thates rights wWihatvs+rights 

DRYSUFFEN?” Could'I°ask a -point about the 
oscillations? 


THE WLTNESS: Yes. 

DRA-UFPENSOSIt may beosort\of"accidental yorre 
seems to have a period of about three years, but could we assume 
that if you projected back beyond 1949, that similar oscillations 
for the worst mill might have existed? 

THE UWEPNESS 2°) GhinksLe’sidriticules to 
interpret what the oscillations mean. I think that one of the 
problems that I would discuss in a moment, in relation to the 
environmental data base in the industry, is that during this 
period, 1950 through to 1966, one person in the industry made 
all the measurements in all the mills. 

Now, ‘Chat*s4not totally true in’that"one dr “two 
companies had some additional measurements made by themselves, 
and there were some insurance companies who had also made some 
measurements in the industry. But in terms of the data where we 
had the same individual making all the measurements, he had to 
do this on his own. As a result, he didn't get to each mill 
more than once a year, and sometimes it might be two-years gap 


between going to a mill. 
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THE WITNESS: (cont'd.) The other problem when you 
have an individual who has to do all this on his own, is that you 
are likely, if you get an increase in a particular area or ina 
particular year, he may not have the time to go back and make 
all the necessary checks on that. 

What we had done with him, though, was to go 
through and say we want the values which are the most 
representative of that mill in any one particular year. I'm 
not sure one can hang much on this apparent cyclical... 

DR. UFFEN:.. Ifiwe were obliged,to try .toumake 
some kind of a...establish a figure to be used prior to 1950, 
would it be safe to say that there would be argument, reasonable 
argument that it might have a very wide range depending on the 
envelope that would encompass the oscillations in that worst mill? 

THE WITNESS: Yes, Luthink. Chat’ sstrue, though, 
even in...I think it will also be true in some of the lower 
concentration mills. If you had taken your samples in the 
bagging area in the early-1960's or late-1950's, and also in 
the warehouse, you would get quite a big difference in the 
concentration. 

So your range within a mill, within any one year, 
is very, very, very high, and this is one of the problems of 
taking overall means, if you like, for a mill. To be comparable 
from year to year, you really would like to have the same number 
of samples taken in the same areas in the same way, every year. 

You don't get that, end as a result vousmight end 
up with proportionally more high areas being measured in one 
year than another year. These figures have not been adjusted to 
take account of the number of measurements at each location in 
each year, to even out the number. 


DR UREEN seedliStasOmthacu ne can nal down awhaitecll 
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DR. UFFEN? (cont "d:)” think 1s”"the importance 
of this for one of our concerns, is that you might be tempted 
to project into the pre-1950 era something similar to that 
average of a hundred particles, a hundred million particles per 
EUglc rOOL. but 1 you do SO, yOu-must bear injimind that there 
may have been workmen exposed to double that - two hundred 
million. 

Have I grasped it? 

10 THE WITNESS: Yes, yes. Maybe this is a good time 
for me to perhaps explain how we did our assessment of the 
exposure of the workers in the industry, for the studies with 
McDonald, because we were very much aware of that possibility. 

What we did, we collected together from the 
data which LaChance had available for the mining industry, for 
Ue each year and by work place, we looked at the concentrations on 
each floor when we had measurements in those years, we looked 
at the overall mill concentration, we identified certain work 
locations where a worker would be restricted. 

In other words, if he was in a bagging operation, 
50 he wouldn't be wandering all over the mill. If he were doing 
certain other operations, he might be...such as floorman...he 
would be ahighly-mobile individual. 

We looked at the concentrations and the pattern, 
if you like, of dustiness for each of these locations in the 
mill over this period of time. We then took each of the jobs 
25 that each of the people in the industry - that was some 
twenty-eight thousand employees - where they had worked, and 


we looked at which locations those jobs would have been 
associated with - would they have been associated with working 
over the whole mill, or would they have been associated with 
these particular areas. 


We then assigned for those years, to those jobs, 
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THE WITNESS: (cont'd.) the concentrations associated 
with those particular work areas. So if the variation between 
someone who worked in the open pit and somebody who worked in 
the mill would be quite different, they would get assigned the 
concentrations there. 

Now, there are some limitations, obviously, which 
always exist, and it's for this reason that one has to caution 
about the ways in which one might use the exposure for such a 
group. 

Although we have, in essence, through using this 
approach, assessed an individual exposure index for each employee - 
in other words, you take each employee, take each of his jobs, 
assign to each of those jobs the concentration associated with 
where he works, multiply that by the time that he actually 
spent in that work location, and we allowed in there for break 
periods in the calculation, estimation of the number of hours 
the man worked. We took account of changes in hours of work 
per day over the period - what we find is that it's possible to 
look at the index we generate as an individual index. 

fhe danger is; if you;..but 1t*s designed to 
reflect, if youviike,nwhat as=going togbeytrue, of) the; group. 
Therefore, to pick out an individual out of that group and say 
he had a hundred million particles per cubic foot may or may not 
be right. What we've done, we have assessed for his job the best 
we can in terms of what the areas in the mills would have had, 
which were associated with those jobs, and an individual who 
is working in that area might, through his work practice, get 
himself exposed well above those, and perhaps in present day 
situations, because of use of protective equipment, might well 
protect himself more than that value. 

One is always faced with this when we are looking 


at groups. We have a measurement in a particular location, but 
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THE WITNESS: (cont'd.) individuals in that 
location may get quite different levels of exposure by their 
work practices, by the way in which they work. 

What we have, we have assigned those area 
exposures to individuals. We have done it on the basis of 
individual jobs, so that's better than taking the total mill 
and saying they all got that. 

At the same time, when you come to an individual, 
he might get himself exposed well above what is the average, 
TiavOounlLike sg fOrcaspanticularslocation., 

MR. LASKIN: Q. What assumptions did you make 
with respect to a pre-1949 period? 

THE WITNESS: A. Okay. As far as the pre-1949 
period, we sat down with management and with employees and 
we sat down with a tape recorder and we discussed what was 
involved in different operations in the pre-1950 period. 

We asked employees to make comparisons, if they 
could, between dust conditions that they knew in the fifties and 
the sixties with conditions that they knew back in the forties 
and the thirties. 

The general view was that what we had in the 
early 1950's reflected pretty well, very close back to the 
turn of the. century orvat least to toe, 1910's, thessort of 
concentrations that they could remember existing in those 
periods of time. 

So we utilized the concentrations back in the 
early 1950's, in general, to extrapolate back, and modified 
somewhat by the information we had available from the employee 
and management groups about what conditions were. 

The whole area, the problems of extrapolation 
become very difficult and I think there's perhaps something 


which may be worth considering later and...in relation to the 
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THE WITNESS: (cont'd.) epidemiological data. 

I don't think it really matters too much once 
you get back to the sort of order of magnitude of exposures 
that were occurring in that pre-1950 period...what the error is 
On it. You have very high exposure, and that's the group where 
your health effects are occurring. 

What we are concerned about almost certainly for 
the future, and we have demonstrated the health effects in 
10 very high-exposed people, hopefully in the future we won't have 

such very high-exposed people. So we are interested in more 
precise measurements of the concentrations down at the much 
lower end of the scale, and...well, we have attempted to use 
that in one other situation - I think the study described by 
Dr. Becklake where we did not have any measurements in one of 
= the industries prior to the last few years, so there we got 
workers to...we got employees and management independently 
to assess what concentrations were in certain areas in the past 
in relation to what they were now, at different locations. 

What that permitted us to do was to get some 
20 assessment of the low-work areasin the past. But in terms of 

the very dusty conditions, all we could say was that they were 
above that in the employees' and management's view, but we don't 
know what they were. They could have been three times, five 
times, ten times higher than they were in recent times. 

The assessment of dust, the judgement of whether 

25 there’ is a lot-of dust in the air or what the concentration is, 

is very, very difficult, and to get somebody to say whether or 
not this is one fiber or°twofibers*per-cvc > by Fust#®looking 
at the environment depends on many, many factors. 

But when you go back to conditions where the 
sort of description the workers would give you - well, I used 


to work on that floor and I could see maybe from about here to 
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THE WITNESS: (cont'd.) there - we know there was 
lighting in the mill, and so on, and management - it wasn't a 


question of workers saying things were bad and management saying 
things weren't. We had pretty good agreement between people 

as to what conditions were like, and the dust measurements in 
the 1930's, 1950's bear out that exposures probably could have 
been quite high. 

Does that answer your question? 

MERU PASKIN: | O.w ol “take it vou vdidn ty tor.example, 
do what we have seen in one or two other studies - that is, take 
some factor, take the 1950 or 1955 exposures and apply some 
factor to estimate exposures twenty years previously, or 
something of that nature? 

THE WITNESS:, No... No; no... We based 1b .on 
essentially what measurements we had in the early-1950's, and 
we were told by employees and management, well, things were 
very much like that way before. 

There were one or two mills which began, as I 
said, before some of the concentrations were somewhat lower. 

We took account of that in that the employees working in those 
mills would have said to us, well, conditions here would have 
been like they are now in the dry rock storage bin. 

The dry rock storage bin, as you can imagine, the 
fiber was dry, it dropped into there, there could be a fair 
amount of humidity, there would be a fair amount of dust, and 
they would say, well, the visibility was about like that back in 
the 1920's, or something. 

We had measurements in some of those areas which 
gave us an idea of what we were dealing with. 

Q. .,Were there any external data around?. For 
example, any government data in respect of any periods? 
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A. (cont'd.) that we used any government data 
for the Quebec asbestos mining study. 

We had data from, at the asbestos end. They had 
had a nurse who had been trained in making some industrial hygiene 
measurements very early. They had some measurements which went 
back, with other techniques. For example, they used an Owens 
jet impinger and various other pieces of equipment which we had 
a very great difficulty in utilizing this information because 
we didn't know how it related in any way to any other techniques. 

Insurance companies, Travelers Insurance, various 
other companies, had made measurements in some of the mines and 
those data were made available to us. 

We chose to look at what they looked like, but not... 
to try not to confuse ourselves by mixing in these other sources 
of information because we had no way of knowing exactly how well 
they were done or who did them, or when they were done, what 
conditions were, whether they were..somebody wanted to demonstrate 
the worst condition or the best condition. 

Whereas with the LaChance data we did, we had 
the man himself there to tell us what his notes meant. 

DR. UFFEN: lLaChance kept weekly reports or 
something, eh? He had these old workbooks or reports of some 
kind? 

THE WITNESS: Yes. The Quebec Asbestos Mining 
Association will have all of Maurice LaChance's original recording 
data sheets, and LaChance made available to us, and the industry 
at the time made available all his files to see whatever we wanted 
for that study. 

Okay. This was to just show that not only in 
Canada, but in South Africa, there had been some reduction 
trends in reduction of concentrations, and these concentrations 


still...this is reproduced from the paper...the same one... 
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THE WITNESS: (cont'd.) and this illustrates 
perhaps one of the difficulties of international comparison of 
data, because their concentrations were measured with a 
konimeter and with a thermal precipitator, and the midget 
impinger was never used. The membrane filter was never used 
until recent years. 

DR. UFFEN: Could I ask a brief question here 
about the thermal precipitator? The name implies that it must 
ary “things out “a bit, or tuse heat tor. 222 

THE WITNESS? © #Yes'. 

DR. UFFEN: I'm just curious as to whether the 
procedure altered the nature of the dust. 

THE WITNESS: I would think it's highly unlikely. 
The principle on which Wweyworksie (Lf youslook aroundta light bulb 
sometimes a ceiling looks very dirty, and this is because as 
dust particles come near the hot source they get repelled from 
that surface to the nearest cold surface, and this factor is 
recognized and somebody devised an instrument in which you have 
a wire which is heated, and on either side of that wire - it's 
a very close distance - a glass slide. 

As the dust particles pass down by the wire, they 
get repelled to that surface, so there's not going to be any 
direct...it's very unlikely that there will be direct particle 
contact with the hot wire. The particles are likely to be 
diverted to the cooler surface fairly quickly, and I would think 
it would be highly unlikely there would be sufficient temperature 
for breakdown of the material. 

DR. UFFEN: And changing the humidity though? 

THE WITNESS: Yes, there might be some change 
in humidity as the air goes past the hot wire. It would be a 
very slow. .the’ flow rate was very low - a few c.c."s a minute 
as opposed to now we talk about liters per minute - which is 


a very low flow rate. 


7540-1171 


twa meiclte 
7 nasemgeul Ls! side ORR ve 
; é “ i a \ 

oe: y Toate eainces Larosa evtite Sh yet 


i” ‘ ‘a 


. en 
® diiw Aaerteen ery ehocr eerie nes a = 


* 


“ : ok sia u 
venti £3 bid ehewdsaeal wave Long g a yt 
a) j , - wh’ i te. " 
Posy SAN oo Dell? pteginer sift, baby: Sevan 
: Y ’ hy : 
ay > ae 
' 
RO i tefed « sem TD. Sika 
: Vee ty - be 
$at3 aniiqn! sma, amy Tieag leaks) LeaNS 
: ') a 


Pee xo $n: ao gH +: th oe ‘ 
Roy, sPeRAT LW | 


em 
hatioiw ot es suotsee geet ty. ae 


ooh att Ic sauvsen Ot: Be 
‘fexedouw vldold w'ak Aout Sigow- 1 sesarign. 
rc oil o bovors Jool voy Biv, esizow 2) Woe eee 
He 
es dqweood wf ald? bas yadadb yiev estool' a + 


+ beileaes seo Yer? Soddom For ais: Ts ene: @ 


ei geefos? aind bbe . Gan Team Rico Beran ects 
5 Gy Apinw oj Lave .s +a. oe ] aiveb 4 ba dn 
“ct m= @eiiw : (+ Sey - at9 fo AS it bistiseat pi: i 


ee ee eo ne tals 
cy ,@aiw en J nwo. eaeq eeiotsagg-deub ods a 
on @‘oiens of gone tge dedi 
eli tauey soe’ od Like sass part, alesiiog ya 

“i oo pipass off eelolome ali? euly jod 2 
7 teifo ehvew) Pin” 4 plea “lakes paedzey. vet 


; ' 


| eyvusi Pee | ih Aah yo we; ol’ @ riko eee yeoeham. 
hee ee tr Kerang» a: 
oe (tls tons iGimed on * periganny ‘bea ery 
upriiin sige oe aoe Say 


—* 


Spd Wey. £ x. 


= 36 = Gibbs, in-ch 

DR. UFFEN: Is that method used anymore? 

THE WITNESS: Well, yes, in some instances it's 
used. It has been largely superceded by other techniques, but 
the method is rather an interesting one, because the efficiency 
For collection’ of small particles*=I"m>not talkinj about fibers*= 
particles, is close to a hundred percent. It would deposit the 
particles, of course, on a nice, flat surface, so if one were 
interested in looking at particles, airborne particles, ona 
10 flat surface, or you were interested in, perhaps, electron 
microscopy, it could be possible, and it has been used by the 
British Medical Research Council even in recent years, to put 
an electron microscope grid in the same location as the slide. 

Now the particles are deposited nicely on the 
GELQ™“in* the™tomm that they ‘actually exist in (the. ain. That. has 
15 many advantages over the techniques of having to transfer particles 

from one location to another. 

SO It. Hasrapplicacione), but in pracei cam termsert s 
not largely used. The South Africans might still do some thermal 
precipitation because they have been interested in the conversions 
between membrane filter, thermal precipitator and so on. There 

oe are a series of papersby Chutoi on that conversion. 

Does that answer your question? 

DR UPE ENG eXicis. 

MR. LASKIN: Q. Were you suggesting just before 
that we should be wary of comparing dust counts taken, for example 

25 between the thermal precipitator on the one hand and the midget 
impinger on the other? 

THE WITNESS: * Az” I think in terms of saying what 
the direct relationship between them is, it requires a careful 
study of the concentrations recorded by the one and recorded by 
the other instrument. 


30 In other words, the two instruments will not give 
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A. (cont'd.) you the same concentration, for very 
Simple reasons. 

If we just consider spherical particles to start 
with, if we use the thermal precipitator we would collect close to 
a hundred percent particles, and because we have now the material 
nicely sandwiched on our slide, it's possible for us to go to 
Oil immersion for particle counting so we can count down to close 
to half a micron, maybe even a bit lower, in diameter. Whereas 
with the midget impinger, first of all we are collecting particles 
in a liquid medium, and the efficiency for collection of particles 
in a liquid medium is not uniform according to sizes. So that 
as we get to smaller particle sizes, the efficiency of collection 
will decrease because we are depending on an inertial neposition 
in the solution’. 

This means to start with we have a lower-than-a- 
hundred-percent efficiency collection of particles. Secondly, when 
we do the evaluation on the midget impinger we allow the particles 
to settle in the settling cell. That means another segment of 
particles which don't settle in that defined period of time are 
excluded from observation, and thirdly, when we make the 
observation we normally count at one hundred times magnification. 
That, again, gives us some limitation of perhaps around a 
micron in terms of the particles we see. 

So the two instruments do not measure the same 
thing, so we would be unlikely to expect they would give us the 
same concentration. 

DR. DUPRE: Dr. Gibbs, the surface operations, 
from that chart, invariably seem a lot dustier than the underground. 
Is that simply because of the moisture situation underground? 

THE WITNESS: No. I think it's because by 
surface in South Africa, they refer to the milling end of the 


Operation. Their mining operations are underground operations, 
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THe WIINHOS: \(cOnt'’d.) and the surface, in tact, 
are the mill concentrations. So the mill is higher, as it is 
in Canada. 

DR. DUPRE: You have one milling or surface 
Situation there that does seem to be extraordinarily volatile. 

THE WITNESS: Yes. I have no explanation. These 
data are measurements made by and compiled by Chutoi in South 
Africa, and we put the material together to get the world picture 
10 of what was happening in the mining industry. 

ANY OENGr.. . 2 

DR. DUPRE: But 1f I understand you cleariy, in 
reading that chart I can really read as underground-mining and 
as surface-milling? 

THE WLINBSS: eves, thats rignt. 

15 This is just a summary of some of the types of 
instruments that are used in the South African mines and mills. 
You asked about thermal precipitator. You can see the application 
where they would consider thermal precipitator as a method. 

The konimeter has been widely used in South Africa. It's, of 

si course, used in the Ontario gold mines for silica, at one point. 

They have a light meter type of instrument 
which really just reflects visibility change, konimeter which 
is the same, thermal precipitator, membrane filter, and they have 
a variety of mass samplers which are somewhat different from the 
North American mass samplers, which I expect M. Trudeau will have 


25 described. 


Can I have the next slide, please? 

For the calculation of exposure of Quebec 
chrysotile miners, we used midget impinger data, and we assessed 
for each individual in each of the studies, so that would be 
the mortality study, the radiological study and so on, an 


individual index of exposure, but to be applied for a group 
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THE WITNESS: (cont'd.) in epidemiological studies. 

One of the issues which I'm sure is of concern 
almost throughout the whole world - the decision to adopta fiber 
standard meant that one was stuck with a method, or a series of 
methods, based on fiber, with no epidemiological data base to be 
able to support what the standard should be. 

I would like to sort of generalize on that, because 
if one looks at the studies that exist in which there has been 
40 an assessment of exposure in terms of particles or in terms of 
fibers, thereare really about four studies, really, in existence 
where we have such data. The one which, of course, was used for 
the first standard in 1968, was the BOHS study which utilized 
data from the Rochdale, industry in Rochdale. 

They had used thermal precipitator for collection of 
15 particles. Now, the advantage of the thermal precipitator 
perhaps over many other techniques is that although it will not 
be totally efficient for collection of long fibers, it will permit 
you, on the same sample, to do counts of fibers, and with a 
certain percentage loss which you may or may not know. 

Nevertheless most of the...from my reading of 
< what was done, and it's referred to in the British Advisory 
Panel report, the counts made prior to the early sixties were 
essentially in particle counts, and a conversion was made from 
particle counts into fiber counts in the 1960's, based on some 
parallel measurements that were available. 
25 So even in the data that we have considered to 
be fibrous information, first the membrane filter technique was 


not used to measure the concentration, and secondly, some sort 


of conversion was necessary in order to assess what the exposure 
would have been in fiber terms. 
Now, the pressues, of course, to convert the 


30 Quebec data, the McDonald study data in terms of million particles 
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THE WITNESS: (cont'd.) per cubic foot.years_to 
fibers, has been quite intense because it's perhaps the largest 
population in which there has been some assessment of past exposure. 

The problem...can I have the next slide, please... 
sourys:askipithat; «Cane, have,the next? 

This is what everybody would like to see - relative 
risk in relation to fibers per c.c., measured clearly with membrane 
fi bters 

Now, can you put the next...well, put this one 
ay ang Les 1 5.). 

This also is in one of the papers you have. This 
was to show how the exposure for an individual was caiculated. 
Iémesorry wexgot: off the. track; a. bit. gust. earlier: 

MRe LASEIN: slethink, thats at tab. six. 

THE WITNESS: Can I have the next slide, please? 

MR. LASKIN: Seven? 

MR. HARDY.:... Six, page 

THE, WITNESS:,. Yes. 

This information that is here should be very 
similar, if not identical to, the data in the Dagbert report, 
in that these are the data points from material which I had let 
the Beaudry Commission have, and we have plotted here the log of 
the midget impinger count versus the log of the membrane filter 
count. 

When we finished our first series of studies 
with the relationship between mortality, x-ray change, function 
symptoms and dust exposure expressed with the midget impinger, 
we looked at what were possible ways of arriving at a conversion 
factor to be able to convert midget impinger counts to membrane 
filter counts. 

First of all, in the Quebec mining industry there 
were very few measurements of airborne concentrations using the 


membrane filter, made prior to 1970. We had made a few 
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THE WITNESS: (cont'd.) ourselves in the late 
1960's and very early 1970's, but midget impinger had been 
continued through until then. 

When the membrane filter method was introduced, 
most mines did not continue for very long with the midget impinger 
method in parallel with the membrane filter method. There was a 
certain amount of overlap at some mines, but not for very long 
periods of time. So the number of data points available where 
we had side-by-side measurements were relatively. limited. 

We had made a series of measurements ourselves in 
the early 1970's, where midget impinger and membrane filter were 
placed side-by-side at the same location to obtain a ratio, to 
determine concentration by both techniques. 

The Beaudry Commission had requested that we give 
them the raw data. 

Dagbert used this raw data to arrive at a 
relationship which he describes in his report, between midget 
impinger and membrane filter. 

MR. LASKIN: Q. He used the six hundred and 
twenty-three? 

THE WITNESS: A. He used the six hundred and 
twenty-three values. 

Q. Which were the side-by-side measurements that 
some of the mines had made? 

A. That's right. These were made by the McGill 
group, at the time. These were not from the mines themselves. 
These were done by the McGill group. 

Os O8Okay.  Butythey were different...were they 
different measurements than the earlier measurements that you 
spoke about that formed the subject of your earlier paper? 

A. Yes. The previous...the first studies, McDonald 


studies, went...began in 1966, and the dust assessment for the 
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- 42 - Gibbs, in-ch 

A. (cont'd.) employees was done to 1966 using the 
midget impinger method. We had no fiber measurements in the 
industry until the early 1970's, and we made a special survey in 
the early 1970's using midget impinger and membrane filters side 
by side, to get some idea what was happening. 

Now, we also published in the early 1970's, the 
paper with LaChance, based on a series of measurements made just 
before this. 

10 Owmithaers the. 3 

A. The eighty-seven values. 

On. \aThacts ytabvseven;cimthink 2) sfhat "s itherpaper 
in the Archives of Environmental Health. 

A. Yes. In which we showed the sort of order of 
magnitude of variation of ratios. You can see if you look at 

- different mines in that paper, and you look at different locations 
within mines, that there is a fair amount of variation in the 
ratio that you obtain. 

The limitations of that study, of course, are 
numbers of observations, which were also shown are very, very 
20 small. 

If you look at the diagram in that paper you will 
see that the points are scattered all over the place. What we 
found in the larger study was exactly the same thing - the points 
are scattered all over the place, they are...although one might 
be tempted to put a line through this recognizing we have already 

25 logarithmically transformed it to eliminate those large outliers, 
one might be able to draw a line equally well this way as that 
way, 'sOrlLt “s- al problem, 

Can I have the next slide, please? 

This gives you the distribution of the...somewhere 
we lost a point of the six twenty-three...but this gives you the 


range of ratios that we found out of that survey, and you can 
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A... (Cont'd.), see ratios, ranged up, to, as high as 
eighty-something-to-one, way below one-to-one. 

Now, this became, of course, very worrying - what 
could be done? 

Well, there were a number of factors that were 
important in this, and some of them are not perhaps that well 
reflected in the Dagbert evaluation of our data. 

First of all, when you get the very low concentrations 
10 with the midget impinger, you are unfortunately restricted very 
much in the way in which you can collect the midget impinger sample. 
It's a liquid media that you use - normally alcohol, isopropyl 
alcohol. 

In a mill environment, which can be quite warm, 
you get evaporation. So the sample is normally taken over 
15 something like a ten minute period because the liguid begins to 
disappear. This means there is a limit to how much material 
or how long you can sample to collect your dust, and when you get 
to very low concentrations, you will find that your number of 
particles actually observed, on which you base your midget impinger 
om count, are very, very small. So there's a big error in there. 

If you count one particle, if it had been two, 
the ratio would have halved. So you have a problem on the midget 
impinger end of the thing. 

You also have a problem on the membrane filter side 
for the low concentrations, and possibly for the very high 
25 concentrations, because in the very high concentrations particles 
will overlap with the fibers, and in the low end of the scale, 
the number of fibers that you observe per field will be below 
those where statisticians have told us that we will have a lot 


of reliability unless we make very large numbers of field counts. 


So we run into a problem at both ends. Now, one 


0 of the things we found was when this survey was done, that the 


87 (6/76) 7540-1171 


: P j ' 1 4 Di 
fo-nk , addi oe PCN a eae 
ny Sev s 


Af 
as Apiti «6 69 Gw Hopes neutrons abe tat ed I. Betis 
L , : , , “ i 
aha. oh igetd-ang wiked ys 9g 3 


‘ ; . 
ind ~* wits tsow was (881047 56 " one ood. @ kh 
7) ’ iY % mts 
2% 1 Jec9 ato90e2 Wo “Laven A atow eres Erie r Sa 
i i ek Parte 
f{fow vans noeedted Som weiss 20° anee, baw | beta ths 
; a ; ‘ 
sich suq 30 neiseulbsve Sgedpsed: ea hse 
i bb 
ttawones wol ysav eff dep voy tedw ,die Fe geskt ig : 
tolugaoy YleisMmozolay G28 SOY), rope h gant reo toa ot 
A) it 3 big wiy I9ei Loo Keo voy ine ab “Yew od a 
[ POIBGOVHL 420 » pi Yicemsonr '¢ Bi Berg sibem bap - 
ar ae oe 
i ' 1 bhi: 
, OTS at 4 sed foldw),diwemnopivas [iia 6 Ak, an in 7 
: tetey yitemon at siqnude ods les soi saxoanit 
tra tl I weood Sols i18eq: S2anin Neg B42 odd § 
wot oF gimii @ 4) exedd andes, OfAT 
ev if nuh yoy soeiloo 63 elease/ aad TOE 
Ls ] iP LAL VOY anolvexs nena | 
sepa t. Joobin wHo% i eoy doidw ce \bavxeado vileees 
f# ok & pi¢ o e'ereid of Llane yiev (ee a 
a ' ; 7 
iz & oa: %£. (040129480 6oHO Saves soy Fe 
: es nl i aGg 5B 6" it £ Iv oe » Bev, art av af 6 
i R ¢ rs. oy ae 
sprtd? ef3 30% 
nee m ; : iv SAa vg 
S>. seJii? eistdties ed? AO meliéotg 2 even o@ Lo wor, 
Aped YIaev GAY WIE gittieeog’ Ons) ,em plaewan 
Gut 
; se 
2 220 LEG Btetsartaqones ape yee Bid fF may a y 
i ' ind ai e! 
» D4 OD sft =e Sas WW ef, ania t.4 Does. e19dse 
eal ‘oled od Liftw fein il aVI9ESS vary de m2 ’ 


ae 43 ‘of e wire fiw gwrbed Bas blod oved act wim 
ole aeinvor SiefT 6 pred vi sot (ar eaings ow 
abe. Ane . yt, abr AtoG $6 - “ti POL © bp - int 

pet aut yonek eeu govwws ahi ‘ 


10 


15 


20 


25 


37 (6/76) 


- 44 - Gibbs, in-ch 

THE WITNESS: (cont'd.) midget impinger counts in 
the 1970's were way below those that had existed back in the 
1960's, 1950's and earlier. We did not have locations where 
we had fifty million particles per cubic foot, or a hundred million 
particles per cubic foot, where we could measure the fiber 
concentration at the same time to see what the ratio would have 
been under those sort of conditions. 

Now, what have we done about it? 

First of all, our conclusion was you cannot take a 
Single figure and multiply your hundred million particles per 
cubic foot and make it three hundred or five hundred, or whatever. 

What we did do was to take subsequently all the 
measurements which the industry had everimade, prior to71977 or 
up the end of 1977, both with the midget impinger and with the 
membrane filter, plus the McGill data, the figures we had, and 
we looked to see what the mean concentrations were, or median 
concentrations within each work area...by midget impinger and by 
membrane filter...for the areas where we had measurements by 
both techniques. 

Then we looked at what the side-by-side 
measurements in those areas - if they existed - gave us, and 
we used those ratios, the median concentration, for example, 


in the bagging area by midget impinger to the median concentration 


in the bagging area by membrane filter, to convert the concentration 


in particle terms in that area. 

Now, this doesn't mean that there wasn't a lot 
of variation with a particular area in terms of the ratios of 
membrane filter to midget impinger, but they were quite a bit less 
than we saw overall. In this we didn't get up to eighty-to-one 
within individual areas. We had variation, but it was not as 
large and there was a tendency for us to be able to say that 
certain areas where fiber might be more likely to be around, the 


general pattern fitted, but where we had rock handling we got 
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THD WLTNESS: (cont'd:) . dyfferent ratios -from 
where we got fiber handling, and so on. 

So we took all the data that existed in the 
industry to arrive at an estimate for particular work areas 
what the ratio would be. Now, we were forced to a lot of 
generalizations. We had some problems where in areas we had 
no side-by-side data, virtually no measurements of midget 
impinger or membrane filter at the same point. 

For example, some of the open pit operations, 
we had no data points, and this meant that we had to make 
assumptions that crushing, for example, which would be the first 
mill contact of the raw rock, might be what we would expect, 
perhaps, when handling that degree of opened fiber or raw rock 
material. 

These figures were then used from each of these 
locations. We then linked them with each job and the McDonald 
analyses, the case control studies that he described, the fiber 
assessments were then done using those figures. So these figures 
were derived by location, not a single conversion factor. 

Now, the possibility existed - and I think this is 
important - the possibility existed in doing the conversion this 
way for the conversion factor to totally change the dose-response 
relationship. It would be impossible that whereas somebody who 
was exposed to a hundred million particles per cubic foot before, 
for that number to be multiplied by, say point five, where the 
concentration now would come down from a hundred to point five 
times a hundred. Whereas a concentration of somebody else who 
is exposed to ten million particles per cubic foot, the 
conversion factor might have been thirty, in which case it would 
have gone up to three hundred. 

So the potential existed for totally changing 


the response relationship. 
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THE WLINESo: (CoOnt°d.) Now, the~reéason that 
this is important is that we really need to know, if we are 
using the membrane filter method as a method for control, that 
indeed whatever it measures does relate to health outcome. 

We know that midget impinger counts relate to 
health outcome, but we didn't know for sure whether or not membrane 
filter counts really related to health outcome. 

Now we have evidence from several studies where 
there has been a conversion of the British data and the Quebec 
data, that indeed there is a relationship to that converted 
figure - even though there are all sorts of problems associated 
with the conversion. You have to make a lot of assumptions. 

We have to assume that what we are measuring, the figures that 

we derive from these recent measurements, apply away back, and 

we know in the industry that in the turn of the century and up 
until maybe even until the fifties, longer fiber was more 

important than shorter fiber, that much of the short fiber, perhaps, 
ended up on the heaps, and later would be of economic value. 

So there has been a change in the nature of 
the fiber that would have been handled in the mills. 

Now, what this would have done to the counts, we 
have no real way of knowing. So we make assumptions and we make 
reasonable assumptions based on the best available information 
we have to arrive at these assessments. 

Yee? “SOLELY. 

MR. LASKIN: QO. "Just €o go back for ai minute.° "Were 
the conversion ratios that you used for each area, were they 
derived from six hundred and twenty-three side-by-side measurements? 

THE WITNESS: A. No. They were derived...I can't 
tell you the exact number of the measurements that would have 
been available to calculate the mean concentrations in the various 


areas. In - there's a paper by McDonald that has those numbers in 
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- 47 - Gibbs, in-ch 
A. (cone%d.)) it. yeltisisomething biked. «by tche 
mid-1970's there had been something like ten thousand midget 
impinger counts made... 
5 Q.. Over what period. . 
A. That would include...from 1949. 
Oy nOkavic 


And there had been something like ten or 


> 


eleven thousand membrane filter counts made since the early 
=A tO. Sa SO so. 
Q. Wouldn't you need the overlapping... 
By That's right. 
Or -..-measurements in order to calculate your 
bastemratza? 
A SorExact ly 4 onAnd st -can ttell wou softhand how ¢many 
15 values there were that overlapped in that 1970...in terms of 
side-by-side measurements I can tell you there were very few 
that really existed, but in terms of the number of measurements 
that went into calculating the mean concentration for an area 
by the membrane filter and by the midget impinger method, I can't 
tell you offhand. We could get it from the raw data how many 
20 data points there were used to calculate the mean concentration 
or median concentration. 
Q. Was it then the mean concentrations that 
formed the basis for the ratio? 
A. We looked at the mean and the median. 
os The reason for looking at both is that in some cases you can get 
a very skewed distribution of data points. You can have 
measurements, for example, in a particular area of the mill where 
ten of the points are between one and three, and some you get 
one and twenty. If you take a mean, your mean might come out 
right at the top end of the scale. If you look at the median, 


30 the median will give you a better measure of the central tendencies. 
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A. (cont'd.) So we looked at means and medians 
to make sure whether we were dealing with uniform distributions or 
not. 

Og .2UuUb am Las. there. is onenpointeL Aamanot 
understanding...am I correct that the basic ratios would have 
been derived from measurements in the post-1966 period, 
because that was the only period in which you had membrane filter 
measurements? 

A. Yes. They were based on the post-1970 figures. 

@. Post-1970 period? 

A. Yes. 

Q.., ‘Then I «take it..that)=— is.one,.of athe 
assumptions that you made that the percentage of fiber ina 
particular dust concentration was relatively stable at the time, 
and you are comparing fibers and dust particles in the 1970's and 
is there implicit in your analysis that whatever percentage of 
Elber there pis ina million iparticles of dust at a particular 
job site will be the same in 1940 as it is in 1970? 

A. Yes. There are no, as there are no data 
available before 1970, one is forced to make that assumption 
and I can't provide evidence for or against its reliability. 

There have...we did look at our data and there 
has been some further analysis - I haven't seen the results 
from the U.K. - we provided to London School of Hygiene, to one 
of their statisticians there, our data to look at the various 
ways of utilizing these figures for ratios, and I understand 
he has looked at the effect of concentration, and we also did 
take a look at this - the effect of concentration on the 
recorded ratio. We would have liked to have been able to say 
from our data yes, all the ratios for each concentration are 
exactly the same. They weren't, and the number of data points 
weren't adequate for us to be able to say, well, we believe it 


should have been five-to-one if the concentration were about 
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- 49 - Gibbs, in-ch 

A> kcont a.)\ tenrmididnonwpartiches iperscubi ci foot, 
and three-to-one between that, and we don't have the data to be 
able to do that. So we have assumed - exactly as you say - we 
have assumed that what we measure today applies to the past, and 
that may or may not be so. 

Q. The ultimate average figure that Dr. McDonald 
used in his 1980 Lyon paper - three point one four - has that 
then an average of all of the individual conversion ratios in the 
10 various job areas? 

A. No. How the figure that you see is derived, 
the ratio that you see in the recent papers - for the groups 
that have been analyzed, for example the lung cancer population 
and their controls, for each person in the study we assessed 
the fiber: concentrations thats. .well, first of alin the dust 
i? concentration for each individual. We then converted the fiber 
concentration for each of the jobs that he had worked on, and 
determined for him a fiber index. 

For the total group studied, we then calculated 
the mean particle concentration that those people would have had, 
20 and the mean fiber concentration they would have had after the 
conversion had been done, and that ratio of the mean fiber 
concentration to the mean particle concentration gives you a ratio. 

So that ratio is based on the distribution of 
jobs of the cases and the controls in the study of health. It 
is not a mean ratio of all the measurements in the industry. 

25 It's after application to the population. 
So what in essence it says is, in this population 


of workers with cancer and without cancer, the distribution of 


their exposure in fiber terms and in particle terms was, in 
essence, equivalent to us having multiplied particles by three to one. 
Nevertheless, some of the midget impinger counts 


or particle counts in there may be multiplied by thirty to one, and 
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- 50 - Gibbs, in-ch 
A. (cont'd.) some being multiplied by point five 
Eo one. 
But the overall picture is three to one, and 
neaybe that’s conrusing,, but, that’s what... 
Q. Is one of the things you are saying that 
if you changed the job distribution... 


A. You change the ratio. 


,@) 


You change the ratio? 

he eliat Sur Tone. 

One oO VOU Colac ouse tll Cerl.... 

As. You cant take that and multiply any other 
sEudy by three.” That's right. 

On, The paper that — and. i'm sorry it's noe in 
Dr. Gibb's compendium of papers - but it's tab twenty-one in 
Dr. McDonald's papers, which is his 1980 paper which you may 
remember. I think he fits one of Mr. Berry's regression 
equation lines to... 

DR. DUPRE: I was going to ask about that, counsel. 
Can I take it, by the way, that what you have been just discussing 
in terms of what. .you call the points in your tab thirty-two 
paper, the case control approach to conversions, can I take it 
that yet another paper where I can find the outcome of the case 
control approach is the Becklake paper, Lyon, 1980? 

THE WITNESS: No, there is a McDonald paper, Lyon, 
1980, which should have been in my compendium. 

MR. LASKIN: Maybe what we should do, Mr. Chairman, 
because we have had the witness talking for a couple of hours, is 
take a break and we can all get the paper and we'll know where 
we are. 

DR. DUPRE: “Why don’t we’ do that, and rise’ until 
Ti2sa0. 


THE INQUIRY RECESSED 
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- 51 - Gibbs, in-ch 
THE INQUIRY RESUMED 


MR. LASKIN: Q. Dr. Gibbs, because I think we 
now all have the paper that we marked as tab twenty-one in 
Dr. McDonald's compendium of papers, but which in fact you 
coauthored with him, I take it that what is described there, and 
in particular at page 813, is perhaps more briefly what you were 
telling us just before the break as to how you did the conversions 
from particles to fibers? 

THESWITNESS? *AVOy That's * right? 

OF Then dow take it, for the purpose of this 
study, which was a case control study, Dr. McDonald then took all 
of the subjects who are listed at page 812 - basically those 
persons who had died of pneumoconiosis, asbestosis, lung cancer, 
mesothelioma, etc., and had matched controls and applied the 
various conversions to those people to get a fiber exposure 
picture for each person who had died, as well as for the 
controls? 

AYP That*s*eoerrect’ 

Q. The means were worked from that, and the 
three point one four which is the ultimate figure that is 
suggested in the article then comes from the subjects who were 
part of that case control study? 

A. Yes. This is described at page 814, and I can 


read you from it: 


"The mean accumulated dust exposure for the 

two hundred and forty-four cases and four 
hundred and eighty-eight controls so far 
completed, is two hundred and forty-eight point 
eight million particles per cubic foot year. 
The mean accumulated fiber exposure was nine 


hundred and five fibers per mil year. 
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= 522 Gibbs, in-ch 
A. (cont'd.) "Thus the average conversion 


factor was three point one four". 


5 In other words, it's the average exposure of the 
two groups in fiber and in particle terms on which that ratio 
is based. 

O7.= COULa you justeclarify one point, because. 
see when you read that sentence there was a reference to four 
hundred and eighty-eight controls, or I take it - two controls 

10 for each case - and yet the study itself appears to relate to 
only one control? 

A. Yes, okay. 

QO. Per case. . 

A. Yes. There will be a subsequent paper - I'm 
not sure where in the paper now, reference to the controls 

Mi question is made - in the final study in the original plan to do 
the total lung cancer, mesothelioma, GI tract cancer and so on, 
varying numbers of controls were taken for different disease 
groups...some groups had two controls, some had four controls, 
some had one control...to try and get a workable number of people 

20 to assess exposure, and for example if we had had to do the 
calculations or assessments of exposure for some eleven thousand 
people, this would take a tremendous amount of time. 

Secondly, we wanted to correct the work histories 
for these workers. Now, that also had some problems and that 
will be reported in a later paper. 

25 I am not quite sure off the top of my head whether 
there were one or two controls in this analysis. Can you show me... 
I see, you've got two hundred and forty-four and two hundred 

and forty-four there. I would need to check back in here now 

on why only the one control is included. 

But this paper was put together in order to present 


it at the Lyon conference, and it's a preliminary report. It's 
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=" 3: = Gibbs, in-ch 

A. (cont'd.) not a final report and the intention 
was to do a complete analysis, including all the controls. 

Q. Can I also ask you a number of questions in 
this area, but can I also ask you how Dagbert's study fits in 
with all of these issues, and I have in mind two separate statements 
about Dagbert's study - one which is found in the Simpson Report, 
and I'm not certain whether you are familiar with it or not, and 
the second is a comment of your own which appears at tab 
thirty-two of your material. 

The reason that I ask you is that the Simpson Report 
seems to have placed some reliance on Dagbert's work for the 
Beaudry Commission. 

Let me just assist you...let me show you page 
eighty-five of Dr. Acheson's report, paragraph eight. Perhaps 
you could examine that in light of your comment on your own 
statement which is at page 173 at tab thirty-two...which is your 
survey paper. 

A. Yes. What page in thirty-two? 

6 ll Daw aie 

A. Yes. As I mentioned earlier, the Beaudry 
Commission had asked me if I would make available the six hundred 
and twenty-three side-by-side measurements to Dagbert for his 
analysis of the relationship. 

When we made the surveys, uneven numbers of 
measurements were made at each location. In other words, we did 
not make ten or twenty measurements at each bagging area in each 
of the mills, at each drying “im each’ of “the milis*+, “in*each crusher, 
and so on throughout the industry, and when you start looking at 
overall factors, the distribution of locations within a 
particular operation where you are making measurements will 
reflect the overall concentration. 


In other words, if we are looking at a mill mean 
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- 54 - Gibbs, in-ch 
A. (cont'd.) concentration, for example, we would 
find - if we took all our samples in the bagging area - something 
quite different than if we took them all inthe warehouse. 

5 Now, in the same situation because we find large 
variation in ratios between different areas of a mill, and 
between different mills, the total composition of the measurements 
is important in terms of the overall ratio that we get. 

Now,..1 can.illustrate,that.fairly well. (Say, 
for example, most of our measurements were taken in the mine 
~ which gave the very high ratio - we had one mine which gave very 
high ratios of fibers to particles, and this is a slip fiber 
mine and nobody quite understands why the ratios are so high 
there, but they are high. Now, if we had made all of our 
measurements or eighty percent of our measurements in there, 
15 and only ten percent in the rest of the industry, we would have 
concluded that the ratio was going to be way on the high side. 

In contrast, if we did it the other way around 
we would consider all the ratios on the low side. 

The danger is in putting the total package of 
results together without making some adjustments for how you 
20 are going to deal with it. So what we did in our latest 
conversion was to take each mine and each area within those 
mines to get those ratios. 

Now, that doesn't eliminate all the problems, but 
it's an attempt to overcome this problem of having uneven numbers 
of data points which might interfere with the observed ratio. 


25 
The other problems that exist, and we might 


well mention there are some complications that have to be 
considered, and I don't think that anybody has adequately been 
able to take account..of,them, sfirst of ~allvinathescearlyi midget 
impinger counting Maurice LaChance and other people making midget 
30 impinger counts would have used a special machine which has a 


little handle on it, and he turns the handle. The midget impinger 
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A. (cont'd.) is designed so that if the pressure 
drop across the midget impinger is twelve inches of water, the 
flow rate through the machine is point one cubic foot a minute. 
This is the flow rate on which the midget impinger calibration is 
based. 

Now, in the late 1970's, late 1960's, personal 
pumps came on the market. These personal pumps greatly facilitated 
the work. Instead of having tO crank the handle, you just connect 
the pump up. 

Nevertheless, some of the early pumps, and 
possibly some of the earlier pumps and even today some of the 
pumpstthat#are onethetmarket; May “not ‘deliver twelve “inches or 
water guage across the impinger, and at the same time the flow 
rate that is used is not two point eight liters a minute or 
point one cubic foot per minute, but may be somewhat less than that. 

Now, the problem with that is that now what you've 
done is that you have decreased the efficiency or changed the 
efficiency of collection of your particles - not only changed 
the volume of air going through, you changed the efficiency - and 
we have no way of knowing...this came to our attention when we 
started doing our surveys and we found that technicians out in 
the field would, if they couldn't get the two point eight liters 
per minute, might run it at two point seven or two point six, 
and record that flow. 

Now, there's an error associated with that, and 
we don't know exactly what that error is in terms of fiber. 
effictency) om ‘particle efficiency collection. 

There is another problem which produces another 
variable in this whole... 

DR. UFFEN: Before you go on to another one, 
could I ask a quick question about this? This seems to be an 


appropriate time. 
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DR. UFFEN: (cont'd.) When there are very small 
numbers of particles or fibers to count and the statistics are 
terrible, could you whomp up the flow rate intentionaliy by a 
Eactor Or three or four or five? 

THE WITNESS: Not on the impinger, no. 

DR. UFFEN: Could you do it for the membrane 
filter method? 

THE WITNESS: Okay. There has been some work 
done on the membrane filter method to determine the effect of 
face velocity - that's the velocity of the air going through 
the face of the filter - on collection efficiency, and the 
problems, some problems exist at the very low rate end. There 
probably are less at the high flow rate end, but I don't think 
there are adequate data available to be able to tell us how high 
a flow rate we could go without problems. 

The low flow rate end, Beckette had found, for 
example, if he put filters with zero velocity through the filter 
he would collect fibers on them, and then as he increased, 
his change was not commensurate with the increase in volume at 
the low end. 

Rendall in South Africa, I think has done some 
measurements on this type of thing. So that was the reason why 
in the Asbestos Information Association document there were 
recommendations concerning the sort of flow rates that should be 
used, because people had reported outside that range some problems 
of not knowing exactly what effect they were having on the 
collection efficiency. 

It's equally true, of course, that if you started 
using these sampling procedures in underground mines where you 
might have increased velocities of air along drifts and so on, 
there you are into a problem of possible nonisokinetic sampling 


of your filter because your air speed can be quite considerable 
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THO OWL DNEooee (CONG Gd.) in relation tov your 
sampling rate, and that would again - orientation of the man and 
so on - would affect your recorded concentration. 

We haven't got that sophisticated yet to be able 
to take account of those variations normally. 

MR. GASKIN«: 0. . 9l think. you were going to address 
a second problem. 

THE WITNESS: A. Yes. I think Ene other problem 
on the midget impinger question is the settling time. The way in 
which midget impinger counts are made is to allow a certain 
volume of liquid in a settling cell, and there are different 
sizes of settling cell, but most people would use a standard 
cell as set oup by thev— 1 think its the Textile Instituce 
recommendation for impinger counting. 

A certain volume of liquid is put in and the 
particles are allowed to settle, and the time that they settle 
depends on how many and what size of particles will have reached 
the bottom for you to observe, because you don't observe the 
particles falling in the liquid, you observe the number of 
particles which have fallen onto the bottom of the cell. 

The settling time in the counts which the 
eighty-seven values which are published, the settling time was 
exactly the same settling time as Maurice LaChance normally used 
for impinger counting, and which we understood to be twenty minutes 
at that time...because he did the counts himself in that series. 

In the subsequent six hundred and twenty-three 
measurements we have, the settling time would again have been 
twenty minutes, in line with LaChance, because our technicians 
who did the counts did comparisons with him and they did some of 
the counts together, so the technique which was followed was 
the same. Nevertheless, when we started compiling all the 


midget impinger and all the membrane filter counts together, 
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A. (cont'd.) I had some discussion with Geoffrey 
Knight at that time, from the Department of Mines, who was working 
in Thetford with some of the asbestos industry, because he was 
reporting the settling timewas thirty minutes, used by people doing 
the midget impinger measurements in the industry. 

We never totally resolved that question, but its 
implications are that it could lead to perhaps something like 
thirty percent underestimation of the particle count for twenty 
10 minute settling as opposed to a thirty minute settling. 

Now, the data we have, we haven't had a way of 
separating who did what because it was never recorded. People 
said we've counted them, and we've included all the data together, 
but these are some of the practical issues that are behind the 
scenes when you sort of look at any dust data. 

15 QO; .. Just on, that, can youygive Us. al want to take 
it in two stages, but I suppose the first stage is, can you give 
us any sense of how good you feel the raw dust data is that 
McDonald's study worked with, perhaps even relative to other 
epidemiological studies? 

As plsawOuld think, itl ce probably tar better than 
- most epidemiological studies in the sense that even though we 
don't have measurements every day and every year and at all 
locations, we do have essentially systematic measurements made 


by the same individual over a long period of time. 


In most epidemiological studies, many epidemiological 
25 studies, we have.to search around 4, tot, to find the data, sand very 
often the measurements have been made by a variety of different 
technicians on different occasions, and the interpretation of 
that information to calculate your exposure is somewhat limited. 

So in that sense, I would say that the data base 
for the dust assessment isn't bad. In terms of the fiber 


a conversion question, there we are severely limited. 
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A. (cont'd.) Now, arguments will be made that 
the total number of measurements made over that period of time 
is somewhere, if I remember, around five thousand measurements, 
something of that order, to represent something like ten mines 
over a period of twenty years. It doesn't add up to a lot of 
measurements per mine per year, and so on. 

Nevertheless, in the distant past, in the early- 
1950's and so on, there was adequate information to demonstrate 
that we had a lot of dust around then, and those people who 
were exposed in those high dust concentrations are in the top end 
of all the McDonald papers. Those are the people who have gotten 
high dust exposure with an increase in risk. . 

So I think the data base for the dust exposure 
isn't bad. It's probably as good or better than one would find 
in many other situations, because normally you would ideally 
like to collect your data yourself, for a prospective study. 
When you are looking at a chronic disease study like this, and 
if we want to make some comparisons, you could ask how good is 
the data base for the Ontario uranium miners, how good is the 
data base for the Ontario silica exposure, and here we've had 
again government and industry making systematic measurements. 
We run into the same problem, but there we've had many people 
making the measurements, not one individual. 

Q. If I read your articles which you either 
authored or co-authored in the early seventies correctly, you 
seem to suggest that, at least in the mining industry, and: at 
the stage Of your Owl research in, trying’ to convert particles €o 
fibers, that you would still be better off regulating in terms 
of dust rather than fibers. ‘Have’ T put that part of i fairly? 

A. I don't think we were quite saying that. 

It may be that's the way it appears to read in the articles. 


What we were saying is that if you intend to set 


7540-1171 


(etd abe od Lilw ese TT? , ot 6-6 i 5 data 
OS! ents 36, Be Raae Seite tev: sbeit “pansinesian ee di 


‘ ‘ered sr0Besre Oat ies vit pao edarande E Sine lw 
aan s 1 atti enidtetins taee 2 Sy By vebso™sat2 to 
to tol 6 oF ot ‘neeab Sr |. 29sey tinaivt) Zo Bolas i 
. > of ‘Bra: ,seay coq” BaSe 04 eae 
Ao Sc 3 3nbI3e10 442 A palepakiorge 


=H bats Snes ,asat Beppe te perer io ‘Bot $ rch 
bas! & fi: enh spi seody. th. bsgogs 
ged ent, onw = q sit O75 Seon? ‘etst q ntanodo afd I 
Jets act atierta: sn aigiw e1d20gxs jauk a 


'. 


Sie Sy so3 send Bgeb O°) Shige 1 batt" 
Sri 42 Se d xo boas : (yidek to ‘aret ys 
j T1Of S2vgotel enol euaie. tsriso_ 
yhirz TE a 2 ,Teetoor Bye 97 Jostico ’ 
{3 8 Sa % iE¥oo! oak 
*Y noeissanss ane ake oF sn8 : 

— wer Ewe be, tot p26 


> 
> 


ar é74 exveogxs Roilte @izhdn0 ofF 30% 4 
a 3nenses Jz sate m & a a ie eit TAE 7 = ot: Ex rr i +o amear 
aa Be v'oW 2257 judd (a@eidoexz¢c omse Sits od 


si¢ts vos doide aeelaizis BWpy a ‘et i 2A yo \ 


«lar 
oy .vbtostio> saicneve: Ylese #n 03, esata 1 
) b> is " 
SS baz . vases bri Palais Sa7 AX deael JA 2802, 4 30 moa 


-ofottied 7JI9vHOS. oF. Hhiys? WE Tozeees mh o. 
a sigeed AL pAlisiveod Yio sadsad ac ithe ‘stoww'tng 4 
A vitise 91% tisg tens veg T sven 2x8 i ore: 21) 
4’ 7 Wants pniyss siLop Ssee ow Baiad™ a' 08 | 
.aeiaiarts wit “fe tated ee cote #4 v4 . 


ed bostal bey 3: sod ei A ccnp 
- ; in ve 


10 


15 


20 


25 


7 (6/76) 


- 60 - Gibbs, in-ch 

A. (cont'd.) a standard and you have some data 
which show that your health effect is related to some index of 
exposure, then to go off and set your standard on something that 
you don't know whether it's related to the health effect doesn't 
make sense. 

So for the asbestos mining industry we had good 
data, fairly good information, which showed that dust, total 
dust exposure, was related to mortality from lung cancer, it 
was not such a good predicter of radiological change, but it 
was related to radiological change. We did not know whether 
fiIbeyscountstdicdtonsdidinot. 

Obviously Atthat'ts taterucial’ question affone rs 
going to set a fiber standard. 

In practical terms, in terms of measuring with 
the midget impinger in the long term, no, te s.cnot a. good 
instrument, it's not the instrument of choice to set a standard 
for the asbestos mining industry. But the philosophy still stands 
that one should use some index of exposure which we know relates 
to the health effects. Otherwise, we've no guarantees that down 
the road, even though we've changed that parameter, that in fact 
we are going to change the health risk. 

Q. Haveyouhad any opportunity to look at the 
attempts by other epidemiologists or other epidemiological studies 
to try this conversion effort, and I'm thinking, for example, of 
Dr. Dement's paper? 

A. Yes. Yes and no. As far as Dr. Dement's paper, 
I did meet with a number of other scientists and with Dr. Dement 
to look at his data to see whether there was any explanation for 
why his risks in relation to exposure seemed to be so different 
from all other studies. I think in conclusion we really didn't 
find any explanation in terms of conversion. There is ...as the 


responsible factor. My feeling was that his conversion might 
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A. (cont'd.) have been a bit lower than I would 
have perhaps guessed. He has used a conversion factor which is 
perhaps a little bit different from the factor which Eyre and 
Lynch had reported. Eyre and Lynch had reported ratios of fiber 
to midget impinger, membrane filter and midget impinger, in the 
textile industry. 

Nevertheless, Howard Eyre was at this meeting 
and was able to look at Dement's data, and he felt that under 
the circumstances that was reasonable. 

So I've not had the chance to rework Dement's 
ratios. I've not had the chance to rework his epidemiological 
data, but certainly in terms of conversion I dont 'think that... 
we would need a much bigger error in the conversion, probably, 
to explain what has happened. It doesn't mean it's not impossible, 
and it's certainly something that one has to look at because the 
implications are that either you've got a very special situation 
in the Dement case, or that you've got a number of other studies 
where the exposure relationships are all wrong, or at least they 
are not the same. 

Now, I think if we look at health risks in other 
parts of the industry, it is possible that you might have major 
differences between occupational groups. 

Now, the Dement one is a particular problem perhaps, 
in the sense that his population has been reported to be exposed 
to chrysotile only, and even though there is still this question 
of how much dockyard exposure and other exposures might have been 
involved, I'd leave that Dr. Dement to respond to himself. But if 
you look at the difference between the chrysotile miners and 
the New York insulation workers in terms of mesothelioma risk, 
there is an obvious difference. 

If you look at the gas mask crocidilite workers 


and the Quebec chrysotile miners for mesothelioma, there is a 
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- 62 - Gibbs, in-ch 

Aw (COned.)) distinct dirference. 

So there are differences between occupational 
groups. They have normally turned out to be confused because of 
fiber type differences. In this case, we don't have that. 

L can to give: you,an, explanation at. this point. for 
why Dement's information is so different from the chrysotile 
mining experience, or from the Rochdale experience. 

10 DR. DUPRE: Just to refresh my own mind, Dr. 

Dement's rough conversion ratio had turned out to be...was it 

one million particles per cubic foot yielding three fibers per 

cubic centimeter? 

THE WITNESS: That's how I recall, it, butei would 
need to check in the... 

15 DR. DUPRE: That compares...now, is your three 
point fourteen conversion factor that is in the McDonald figure, 
is that the same...is this again the million particles per cubic 
foot to fibers- three point one fibers? 

THE WITNESS: Yes, it is, but it's the average 
based on the occupational distribution of the people inthe study. 

“v Tt's not a single factor that one could multiply the total 

exposure in particles by. 

The individual ratios that would have been applied 
in arriving at. that are between polnt...1b think it’s point three 
and) chirty, 

MR. LASKIN= 0... sTharty? 

THE WITNESS: A. Yes, point three and thirty have 


been applied to individual occupations, and the overall mean for 


25 


the distribution of those occupations comes out to three point one. 
DR. DUPRE: One expert witness we had last month, 
or longer ago than that, Dr. Weill if I remember right, had, like 


30 so many others, been puzzling over the Dement results, and if I 
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DR. DUPRE se Cont, Gs) ) recall COLrreCctly ,, Deainele., 
without in any way pretending to be an expert on conversions, 
Simply pointed out that if the Dement conversion ratio had been 
one million particles per cubic foot translating into nine fibers 
per cubic centimeter, the Dement curve comes way down in terms 
of dose response, and is much more in line with the Rochdale study. 

THE WITNESS: I'm not sure that there is a simple 
answer to it. The only way would be to go back through in detail 
all the Dement conversion data. 

The study that was done by Eyre and Lynch back in 
the late-1960's, if I recall, came out and said there was large 
variation between individual operations and between different 
plants, but their best guess was around six to one, to lrecall, 
They said six to one, but like us they said, we don't recommend 
multiplying things by six because there is so much variation 
within individual...now that's a little bit higher than Dement's 
three to one and I think certainly to clarify the situation that 
conversion had perhaps to be looked at a little bit more. 

But he will have the same problem that everybody 
else has in terms of limited data to arrive at a reliable 
conversion factor. 

DR. UFFEN: Can I try something on you to see whether 
i°ve got this Correct? The thing that*s bothering me is, 1f in 
the past some of the men had received exposures that were measured 
in particles that were ten times higher than the best mill - 
remember your diagram - I use ten as a round number, and that the 
conversion procedure used to get this figure three point one four 
was averaged, that it was based on the number of people and 
their jobs and was not an average. 

But the epidemiological data about people who were 
ill or died are the ones that presumably got the worst doses. 


So what we should be looking at is not an average whichhas included 
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DR. UFFEN: (cont'd.) the people who were in good 
locations, which brings the average figure down to three point 
one four. We should be looking at a figure that represents the 
ones that are most likely to have got ill. 

DHBEGWLTNESS SSO hink s<.. 

DR. UFFEN: I may not have worded that very well, 
Dl Gistes 

THEAWLITNESS ; D@bethink maybe E tshould +qo*%back «3.1 
may be that this three point one four question is confusing 
for people. It would be better, perhaps, if it weren't even in 
the paper. 

DR. UFFEN: It would be better if it wasn't 
threepoint fone! fours! Lf l\ittwassthree plus ‘or ‘minus@six: 2! 

THE WITNESS Let us look at how that figure was 
arrived at again. For each employee in that case control study, 
we had a work history. For each of the jobs that the man worked 
on, we took each job and we looked to see which areas that would 
involve exposure, and how long overall exposure was in those areas. 

We had a dust concentration for that area, based 
on a compilation of dust exposure, so we said - a man worked for 
three years in twenty million particles per cubic foot, and that 
became - were multiplied together and for the previous job, 
exactly the same, and we summed that over the total man's work 
Riustory. 

For each of those work locations we also had a 
factor based on our conversions. That may be point three for a 
grader and it may be one for a bagger and two for a mill | 
superintendent or something. 

We then multiplied each of those individual exposure 
factors by that number, so if the man worked for two years as a 
grader at ten million particles per cubic foot, he got two by 


ten, by point three, for that component. 
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- 65 - Gibbs, in-ch 

THE WITNESS: That was then summed over the man's 
total work history - now in fiber terms, and the figure that's 
given in that paper is the average of the accumulated exposure 
in fiber terms, andin particle terms, for all the people in that 
study. That figure isn't used to multiply anything else by. 
Pies NOtra Trguirentiatywe...SO..Lt oS Nott. « 

DR. UFFEN: “No; but it"“s the one that. we’ tend to 
compare other studies like Dement's with this, and I don't... 

THE WLINEOS? 2 "Yes; DUC" LC S -nOoteCOrrece. 

DR. UFFEN: ...think they appear comparable. 

THE WITNESS: No, they should not be compared 
at all. That figure is derived from the actual exposure 
ratios and from Dement's three to one we are talking about, 
we don't have that same figure. It could be derived almost 
certainly, because he should have the total exposure in fiber 
terms and in particle terms to get back to it. But he has used 
three to one overall, whereas we have used the whole range of 
ratios to get that three to one overall. 

DR. UFFEN: If I exaggerate just for a minute, 
to make sure I understand, suppose I took a study like Dement's 
and I included another hundred people that had low exposure 
histories - like the front office people or the bus driver or 
something like that... 

THE WITNESS: You wouldn't change anything. 

DR. UFFEN: ...and I worked out the results 
in a manner the same way as you did, and then I found an average 
for that new situation, I would get a lower figure, because it 
would have included a whole lot of people with low exposure 
history. 

THE WITNESS: Well, no, you shouldn't get a lower 
figure because your fiber conversion will be that low figure 


miltiplied by his ‘three,»still. “So vou- should still eget three. 
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DR. URPEN Gs) Lisee- 

THE WITNESS: I think you should ‘still get three, 
because he applied a single figure - as I understand it - to the 
COtaAlS. 

MR. GASKING? ‘0.8 Dre Dement? 

THE WITNESS: *' A. ‘Yes. 

Q. But in terms of that interchange and in terms 
of what you have been saying, I have some trouble with - if you 
WOOKe at page. 734 4%. x. 

AX. Sub ss. thet a4 

QO. ..«.0f the Lyon paper, the McDonald paper, you 


say in the last sentence of the first paragraph: 


"In the absence of evidence to the contrary, 
the average conversion factor may be usefully 
applied to other results in this industry that 


have been published previously". 


Aw sess 

Q. Now, if I understand the dialogue that has 
been going on, we should only be using this conversion factor 
for the precise job distribution that you had in the case 
control .study 2 

A. Yes. When this sentence went in, Corbett 
McDonald and I had some interesting discussions about the 
implications of that statement. My preference would have been 
to have restricted that usage only to that particular situation. 

The arguments that went around that is that we 
have a number of other mortality studies with lung cancer 
involving occupational distributions which are not unlike that 
in the case control population, and the three to one is not 
going .to be, far - and the three point, four one .or three to one - 


is not going to be too far out in looking at those data. 
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- 67 - Gibbs, in-ch 
A. (cont'd.) But my preference was not to have 
that there and that's what happens, I guess, when you have 
5 multiple authors in any paper - somebody had to compromise. 
My preference would have been not to have it there. 
Q. They say that judges often have the same 
problem when they go to write judgements. 
Dr. Mustard? 
DR. MUSTARD: Can I enter into this discussion 
10 about Dr. Uffen's question, which addresses, in a sense, the 
other side of the coin that has been matched in to exposure 
measurements. 
The cohort of people that are studied is important 
not only for the estimate of exposure, but it's also important 
+ for the estimate of outcome. Therefore, as we know, I think 
quite clearly, if one loses cases in any study of this kind, 
that's always a worry that you didn't track everybody down, 
because what in fact happened to them. 
But *I ithink DEF *Uffen "placed. in ‘my ‘mind™”the 
other aspect of the guestion as well, that if you take a cohort 
20 of workers that were working in a certain kind of plant - let's 
say they all worked in that plant at a certain exposure - if we 
look at their outcome we may get ratios of observed over expected 
mortality which are five to one, four to one depending on 
circumstances. Then when you go into another environment where 
the works have been exposed, but ina different kind of 
= environment, you may find the ratios with that cohort are two 
to one or three to one, something like that. 
I think one example that comes to mind for me 
in records that we've seen here from the Johns-Manville plant 
in Scarborough, we are looking at these ratios that are quite 
30 high in some areas in comparison to the material we've seen from 


the Quebec mines. 
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DR: MUSTARD? (cont'd: ) ‘I’don*’t knows how to 

interpret all this, but it does suggest that within that 
5 environment the work force and their exposure is different. 

In other words, the outcome side is different, 
and so the problem one has is, if I can put it this way, when 
you have the uncertainty about defining what people were exposed 
to and what they are really like as mixed up and the outcome 
measures are mixed up, if in your cohort you have a number of 

10 people who didn't really have the same kind of exposure as a 
more tightly-matched group, then you try to match these 
measurement data into it, you have deluding effect on the outcome 
measurements as well, which compounds the problem. 

Am I getting this quite clear, Bob? 

DRe UREENs*" Yes 

DR. MUSTARD: I wonder if you had any chance 
to take a look at that kind of problem in different settings. 


15 


I don't believe you've seen or had a chance to read Dr. 
Finkelstein's paper in the Canadian Medical Association Journal, 
Which "1s" Onew Or our exhibits, or not. 
20 THE WITNESS: I think there are a number of problems 
in making any comparison between one group of employees, 
industry, and another. There are some very basic ones we can 
think of. One is, the appropriateness of an external population 
to calculate an expected is a real one. 
If you look within a province or across the 
ai country, there are some marked regional differences in rates 
of certain diseases, in mortality terms. So you may happen to 
have an industry in an area where, for some reason, whatever it 
is, there is a high rate of something or other, and your comparison 
then presumably should be whether or not these people are higher 
30 than the rates of the community in which they exist. 


The data often are not available to adequately 
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THE WLTNESS: (cont'd) -fook™at that: 

There is the other problem of regional differences 
in diagnostic tendencies. Autopsy rates can be quite variable 
between different regions and between industrial groups and the 
outside. 

For example, if you have an industry where you 
think lung cancer or some other health effect can only 
reasonably be diagnosed by autopsy, you might well find a higher 
rate of autopsy in your employees than in the comnunity. 

That means your chances of finding the effects 
go up, and a very good example of this, if one takes the 
McDonald paper, 1970, I think it is, if we look at the autopsy 
rates there in relation to exposure, you find the autopsy rate 
is much higher among the highest exposed than among the lowest 
exposed. 

Now, is that the explanation for why you are 
finding more lung cancers or not? We don't really know. 

So there are a number of problems associated with 
the comparisons. 

BOLLY Pola. VOUrWwantytOs.. 7 

DRPUrrEN= el” Chink £ Can Gldy™upe my OrldqinaL 
question a little bit better and put it in another form. 

When you worked out the exposure history for an 
individual, and you used the fiber/particle conversion rate 
appropriate to the work place where he was, were there 
significant differences in those individual conversion factors 
for a man working in one part of the mine or mill and a man 
working in some other part? 

If my memory is correct, they varied by factors 
Or up torcnitty.= Dildrtecetutiatmrrant: 

THE WITNESS: “That's right. Within a single mine 


I don't think, there may be one mine where it may have ranged 
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THE WITNESS: (cont'd.) as much as that. Generally 
the range would not have been as high as from point three to 
thirty, but it would have been significantly different from one 
location to another. ; 

DR. UFPEEN: — Then “in: my artificial example, af 
you dilute the cohort with a lot of people from a part of the 
operation where the conversion factor for that part of the 
Operation was an extreme one, it would then have an ultimate 
10 effect on that average you get? 

THE WITNESS: You are quite right, yes. 

DR. UFFEN: I just wanted to tidy that up. 
THRGWLINESSO: —YOU are Quite right. 

MR. LASKIN: Q. Is the breakdown of the data 


that ultimately led to the three point one four figure able..is 


aS it to be published, or has it been published? 


THE WITNESS: A. No, it hasn't been published 
yet. Originally we had hoped to present it for the BOHS 


conference last year, and the stimulus to get it all ready in 
time for that meeting would have probably been that it were 
20 accepted for presentation at that conference. 

As it so happened, we submitted an abstract and 
they said they...I think they had a lot of asbestos papers and 
they decided not to. So we have not put the material together in 
a published form, and my leaving the university at that time has 
meant that my time has been limited in getting this material 

25 together for a formal publication. 
That was our intention, to have formal publication 
on the details of the methodology that went into that conversion. 
I don't know whether one will learn a lot more 
once that has been published, but the...as I say, the raw data 
have been made available to London School of Hygiene to try and 


30 é 
see what they get out of it, and whether they can perhaps be 
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THE WITNESS: (cont'd.) more optimistic about 
making some adjustment for some of the past higher concentrations. 

But I'm doubtful myself. I think we've got the 
best we can get and we may refine it a little bit. 

There 1s. :one,.thing,s though,..that is worth, thinking 
about, and I don't know whether this is the point to introduce it, 
put te think At'™s an important factor, Corbett McDonald might 
have mentioned it, and possibly others might have mentioned it. 

When you look at cumulative dust exposure in 
relation - as the exposure component in relation to response - 
most of the variation in the dust exposure is not due to the 
dust component, it's due to the duration component. 

Now, if we go back to the early...for people in 
the mortality study exposed in the early fifties and before, 
the range of variation we have for their exposure is something 
like point one to a hundred million particles per cubic foot - 
something of that order. 

So we haveavery large variation, potential 
variation in exposure. 

As we come down in concentration to where people 
are exposed to maybe five million particles per cubic foot, 
ori below,.but.can besexposed,for up to-thirty, forty, fifty years, 
now within the years duration of exposure you have a fifty-to-one 
factor. In your dust exposure, you only have a ten-to-one or 
five-to-one difference. 

So when you start looking at exposure dose-response 
relationships, increasingly in the future you won't have the same 
order of magnitude of variation in dustiness. It will become 
more difficult to distinguish what the effect of the dustiness 
is from the duration component, and already in the past data, 
duration is the main contributor to the differences that you see, 


that duration out of that total dust index plays a major part. 
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- 72 - Gibbs, inc-h 
THE WITNESS: (cont'd.) I thought that is worth 
mentioning because we spend a lot of time worrying about the 
5 absolute order of magnitude that the past, the very distant 
past dust exposure. We know we have problems, we then come 
down into the more recent ones, and duration is a confounding 
Lacton, 2f you like, intr yingatoysort, out exactly what is going 


on. 


There are ways around it, methodological ways 
19 around it, by matching durations of exposure in cases and 
controls, and so on. But they haven't been done. I think there 
is a paper by Berry, I think, where he has attempted to do 
something like that. Normally, it's not done, and it is a problem 


getting rid of duration effect and age effects and others. 


15 I would add perhaps one other thing to Dr. 
Mustard's question about how does one eliminate this problem 
of having a certain small segment of the population exposed to 


something different within your group, that might affect the 


outcome. 
In the case control study, of course, the attempt 
20 was made to make sure that age was not a factor, by matching 
for the same age. The person had to survive to the same date 
as the person who died so that his potential to be available 
for exposure was the same. 
You did not want to match on exposure, because 
then you would not see any exposure effect. In other words, you 
had to allow that component of the thing to be free, and it would 
be conceivable that the distribution of occupations in the 
controls and the cases might well be different, because we are 
looking at a, as you are getting a higher exposure among cases, 
then they must have had different occupational distributions 
30 from the control and that then brings you down to - is there 


anything associated with particular occupations that gives rise 


6/76) 7540-1171 


m 


yi 


de eniysow anid o aor | baie Sah 32 y 

3th: Hai ef? ., WRB er Sat ebud Lennar to xa 

2009 nodd ow Rm idoaze@ BY en ov word of 
ELL WWOTNoD B Bs naoiszetyh bas .Bano on ez show oda 6 

ei tadw Vfsoexe Ape Hie of age 4 mer ae 3 a 

‘ 

7 


¥ Pi) “ts .P 
“4 


‘aw (sor odlobodien If Sapote Bis ean eteAT 9) i + 
ed . a — ~~ 4 a ee > ~~" i Ds 
mS AVE i BIVZEeo 2 30 @hO@l 75404 pee Fig? on ‘wa: ie 


if Aagad? 2 ood Pecd 7’ raved Yet? sea «.10l08 pecs yell 


‘ hy a rs 
oh oF Gataites2s 7 af sie ~Mmins tf eYsiee yd 36 wis 
im yer 6 2: 3) Dee (efob son eek Soiesasor §.2482 eaii oi 
igo i jos spn Sas Jee zis noisnaee Be 
1a of ats Oe oes tenjJG and Bqsnzee Shs Siugqeay :e 


ay 7 
. ght 


mafdoxq ei. iimils e86 soGb-apn @00cs nol made’ & 
OX] ; yo = 
od Deccqxs noliniuged off Se tngapas Iiage Niet ies 


3 Jasiis vim 2642 ,quote suey ninaiw’-: nate DF 


7 


ish oms2e°Sdt 63 sua 63 Bed adatseq eat yeen 
4 =) 
sidslisvs ec of inifaetoe etd 24d 08 DSib OR 
; ae 


,ames |f9'sBN 
i seveven .swwedyye ac dazam oo tase Jon BES oi 
oy al & wsyeouxe Ys ver rn 

uow 3! Bas , e613 Oc og pre its g4#2 30 ddecoqnes’ 
af) Tl @eahosIeq ae te abitudizsers; rainbies : as 

72g ov eoxpsced , ineze V2 i& ad Liew spilt 9a 
‘goats vaems, aapeoqae setipidt putsdep' @ 
@nopsomhsdaih bes OTIHqSDe omer : 
wieds el =. a3 ‘eOR' voy ageeee a 
MOLT BaVvig edd envi teqioae 3 5. EBay 


- 73- Gibbs, in-ch 

THE WITNESS: (cont*o.) to this Sicrease’ risk) or 
HOt. 

At this point in time, the belief is that it's the 
level of exposure that is responsible for it and not the 
individual jobs, or something special about those jobs that is 
giving rise to the effect. 

inate interpretation, could stillvexrst.—) 1 don'’c 
think it would be that tenable, but it would be one possibility. 
10 MR. LASKIN: Q. Could I just ask you one more 
question, perhaps, before lunch? We've been told in evaluating 
the data out of Rochdale that we should be making some adjustment 
for the fact that sampling measurements in the past were done by 
area, and now there is personal sampling and indeed you are 
probably familiar with the paper where that adjustment was made. 
15 In evaluating the Quebec data should we be making 

any similar adjustment? 
THE WITNESS: A. “It's a very ‘interésting question. 
The material you refer to is the Steel comments in this report, 
and I think that there is little doubt that there are changes in 
the approaches to measurements - or have been changes in the 
a approaches to measurements - with the membrane filter over the 
last twelve years, which would lead to probably a high increased 
reported concentration today for the same concentration one would 
have had back in 1968. 
In other words, if you measure the same concentration 
25 today by the one 1968 method, and by today's method, today's 
method is going to give you a much higher number than the 1968. 
What are the reasons for that? One is related 
to this question of personal versus area sampling. There will be 
differences in opinion on what the effect of that is, and I 
don't know whether we have adequate data - it's possible that 


30 there might be some data from our surveys in the industry - to 
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THE WITNESS: (cont'd.) look and see what sort of 
effect that would have, the difference between area and personal 
monitoring. 

Generally, we would find that personal monitoring 
gives us higher concentrations than location samples, but it's 
another area where generalizations are...you look at the overall 
picture and the overall picture would be that personal monitoring 
would give you something higher than location monitoring. 

if you start looking at specrfiic’ locations; you 
would find some specific locations probably where that didn't 
happen. That's because of the nature of the job. 

In some locations it is possible for the person 
to get himself exposed more than the general concentration. In 
other locations, it's not so easy for that to happen, the 
nature of the exposure as such. But yes, in general one would 
think that personal monitoring would give us a higher value. 

Secondly, the early counting with the membrane 
filter in Europe, and possibly in some of North American centers, 
but most did not, was to count full field counting, and Beckett 
demonstrated quite clearly that if you counted all the fibers in 
the total field, then you had a gross underestimation in 
comparison with what you got - I think with factors around two 
to one, something like that, factors two and a half to one 
maybe - for counting by the modern technique of counting down 
the microscope, and the earlier one. 

There is additional changes that have taken 
place. We have improved the quality of the technique for 
clearing filters, and in fact there are some differences reported 
between acetone clearing and triacetone alone clearing, so 
depending on what technique you use for clearing your filter, 
you can get different counts. 
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= > = Gibbs, in-ch 
THE WITNESS: (cont'd.) concentration would have 
occurred because when fibers were first counted under the BOHS 
5 technique, the fibers which entered the top and sides of the fields, 
if they entered the counting area were counted, and the ones 
that entered the bottom sides were not counted, and some further 
evaluation that, almost ten years later, revealed that this 
produces a bias. So that you have a bias in your counting 
procedures. 
10 So now the technique is being revamped so that 
you count each fiber entering the field as one half, and on 
average then your count statistics come out in an unbiased way. 
All of those factors add up to the fact that 
what we are counting today has increased our concentration, 
iE observed concentration, over what it was then.» One ‘can argue 
about the order of magnitude of it. Possibly Steels, I've 
heard figures like Steel's discussed in other settings, and 
maybe one is talking about something like four to one, maybe 
overall three, four to one change. 
I don't have the data for the Quebec industry to 
20 say that that is what has happened. I suspect that if one went 
back and took all the fiber counts out - there have been a lot 
over the last ten years - one might find some way of getting 
at the question. 
There is also, though, a serious problem of 
counter that exists in any situation. From the early counters 
pS a lot of assumptions were made that somebody could learn to 
count fibers very, very quickly. When Beckett first produced 
his paper which showed that they had a fair amount of variation 
between different counters and there was a need for training 
and ongoing collaboration, and I can think of..(static and loss 
of sound for two seconds)...in the records. If you look to 
see whether they really were measuring the same thing, one 


is never quite sure. 
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se iOt & Gibbs, in-ch 
MR. LASKIN: Perhaps it would be a convenient 
time to break for lunch, Mr. Chairman. 
5 DR, DUPREcas Shall weari ser un tide) 5? 
MR ews LASK iiss ) Sure. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


10 DR. DUPRE: Ready, Dr. Gibbs? 

THE WITNESS: Yes. 

DR. DUPRE: Proceed, please, counsel. 

MR. LASKIN: Q. Just before you turn to another 
topic, Dr. Gibbs, my friends at the counsel table just all want 
to make sure we understand one point which related to the last 

id question I asked you just before lunch, which in terms of 
whether there should be an adjustment for area as opposed to 
personal sampling. 

Can I just understand in terms of your own 
measurement that you did in respect of the Quebec situation, 
were you doing location sampling or personal sampling? 

THE WITNESS: A. Oh, all the midget impinger 


20 


data that we used in the industry were area samples. For the 
conversion we also...for the conversion six twenty-three values 
we used location samples in order to get side-by-side 
measurements. 

25 For the membrane filter counts that are used in 
the calculation of the averages, there is a mixture of counts 
which were performed on personal sampling and at locations, 
with an increasing tendency in recent years to use more personal 
sampling. But the majority of samples were made, were location 
samples as opposed to personal measurement. 


So my feeling would probably be as far as an 
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THE WITNESS: (cont'd.) adjustment for that 
factor, it probably would not be called for - to make an 
adjustment because we have location against personal - unless 
you are setting your standard in terms of a person sampling. 
Then you need to know exactly what technique you are applying 
and so on, to make that adjustment. 

As far as changes in the count level, I'm not 
sure I have the data - I haven't analyzed the data in a way to 
be able to respond to whether or not you should adjust the 
figure for a count level. 

Oe natics., 

A. Earlier I had shown concentrations for... 
earlier I had shown you the concentration for the - in million 
particles per cubic foot - in the mid-1970's for the New York 
meeting. I had a look at what were the concentrations in the 
Quebec mills, based on the fiber concentrations that were 
available, all the fiber concentrations available to me to the 
end of 1977, and this was to illustrate again the best mill 
here in fact is the same mill that was the best mill in terms 
of particle counts. The worst mill is not the same mill as 
was in the particle counts. That mill is now out of business, 
it's closed down. 

But these figures are not converted figures. 
These are concentrations as recorded in the industry. 

The idea of showing it is to illustrate that 
even in recent years our fiber concentrations in, and the 
number of samples in different areas and so on - I've explained 
in the text from which this comes - are not the same, so direct 
comparability isodiftfircult. 

Nevertheless, we indicate that the order of 
magnitude of fiber concentrations in that industry were fairly 
high, and a lot of people have expressed perhaps surprise that 


fiber concentrations could be, you know, twenty, thirty, forty, 
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A. (cont 7d.) | maybe hundreds of fibers per c.c. 
in the industry. 

When we look at more recent figures where fiber 
measurements have been made, we can see that even in recent 
times there have been some relatively high fiber counts in the 
industry...which makes us perhaps a little bit less surprised 
that when figures are converted they do produce high figures. 

MR LASKIN: (Just oto identify that. slide for the 
record, it appears to be taken from page 172 of tab thirty-two. 

THE WITNESS: As we are still on this question of 
conversion, I thought it might be useful just to give you some 
indication of what concentrations and figures look like in the 
textile industry. 

These figures are...I don't think they are part 
of the paper by Becklake and Gibbs, but they are part of a 
report to the head of National Health and Welfare. 

The figures shown in this slide are part of 
a report to the Department of National Health and Welfare, which 
is part of the final report for the grant we had to undertake 
the work reported by Becklake et al on the manufacturing 
industries. 

You. have a copy of that paper, but you don’t 
have these figures. That could be obtained for you, or you 
could obtain from the Department of National Health and Welfare 
a CODY (Of “Chat report. 

MR. LASKIN: Q. Are these figures taken from 
measurements at that textile plant in Montreal? 

THE WITNESS: A. That's correct. yes. 

Now, the ...sorry. 

MR. .LASKIN: I’m just going to identity that. 
ie musure i1t's the...well carry om, «Dr. Gibbs, and 1. lactind 


the paper in a moment. 
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- 79 - Gibbs, in-ch 
THE WETNESS:: Okay." In this particular*plant 


we had no measurements other than a few fiber counts that had 
been conducted by the Quebec Government in very recent years, 
5 and we were interested in trying to reassess the fiber exposure 
insthis plant, andwastpart of  that©®a survey was carried -otit in 
the survey measuring - using a midget impinger and the membrane 
filter - and there were no midget impinger results in that plant 
to convert, but we were just curious to see what sort of order of 
magnitude we would get for a textile plant as we had some data for 
a0 the mining industry and also from another manufacturing plant. 
You can see here that - two things - one is the 
question of how different is the personal sample from the 
location sample, the stationary sample, because in the righthand 
column we have the fiber per milliliter by person sample for 
72 people working on blending, and also the membrane filter count 
at the location. We also have the midget impinger count in 
mallion spartichestperfcubrcesfoot. 

Now, you can see that here the midget impinger 
counts are all very, very low, and because they are very, very 
low the number of particles that are actually observed when 

20 the concentration is measured over that short period of time is 
subject to fairly wide error. 

At the same time, the ratios here would look like 
almost ten to one - maybe in this one case here we've got 
twenty-five to one, six to one - here on the mean it's less 
than one. This gives you sort of an order of magnitude of 

a the variation that we are seeing in a textile plant where the 
concentrations are around the five, six fiber per c.c. level. 
These measurements, of course, are done in 
fairly recent years. 
MR. GLASKING J OW. This! ads: a ‘chrysotite ‘textile 
30 plant? 
THE: WITNESS#. A. SThis! ys “achrysotite textile plant. 


(6/76) 7540-1171 


~ Pty rp a aids a 


bee duit aaniion ‘pod it | 
Riss! Snesss they Hi 2age 
stusogne aeet? a2 desaenes pega tryrs - 
st Spo Beisisa eew yovaie, & ‘dads 2 | 
eratdmen 9f3 665 teprtqitt Jophin & ft 
tnele jad? sh ejigges xopalame Pa , 
20 yet1o to A4ee jody 9ea o2 ayptzin’ phar! 
302 a2ab Ssnoe Bed sw 26 jrsia elisxey » x02 aoe ; a 


1sig pitigudoetunem aediods nox: bea a 


of? ai ett — a@onina ows - teas oid 

ars nord olymes isnosisg sit ‘eh soexet ib wor! a 

. Bugdadpes odo 02 seaseosd yelanes visholiase ais \at 

io siqmae noeség yd sesiliilia seq edit si sit : 

savep 1293132 eadadeen of) Gels One {Pei bretd tes . 
Ak tago> ~Spniaqns Sapalmn sid vex gels’ ear i 
20g] pidy 199° ete 

abadiesisi sophia 6f3 sisd Jsh3s sed nae wor na : 

Yiay 98 ere Yer sapaced: bee .Wol ‘yiey Sa 

now Sayegedo ylfagdos si8 3add aeinisneg +0 

at emt? tc bolveg Byad4 sed7 aSvo besiasen aie nee 

. tore abiv 

wtif docl bivow sted scftes en? mid sme ae 

top ev'aw-esad seao end ‘pide ak sayem = 

gasf a'3) Heom ond no ost = Seats: daa 

to shusingem 7o Shao ne ate ar a 2 Y | f 7 

od exbdy' doaiq si htuey ® me 2. tbs ‘ ! ae: 

love! Jo.0 Sq tealt 3 a2! ont oro 

ni ates ote yamae 


shia naan s ies 7 


- 80 - Gibbs, in-ch 
A. (cont'd.) Now, we did have some problems in 
this particular plant because the Quebec government had been 
5 in to the plant and had made some measurements, maybe very small 
numbers of measurements, at different locations. But it was not 
quite clear how representative their samples were and they weren't 
sure either. But the union at the plant said, there is something 
wrong with the McGill numbers because they are lower than the 
government numbers, and the company said, there's something wrong 
9 with the government numbers because they are higher than the 
McGill numbers. 
So we arranged with the Quebec government to go 
back and make some comparisons with them, and we took both personal 
samples and stationary samples again, and here these samples were 
on counted by both laboratories and I do have...I don't have it here... 
in the report there is a comparison of the results from the 
McGill and from the SPE, and we were very, very close in our 
concentrations reported by the two groups. 
Now, what this meant was that we were seeing by 
taking surveys on different times and different periods the sort 
20 of variation which occurs with time with approach to sampling, 
because in our second study we standardized on how we were 
going to do everything. The samples were then split and they 
were counted independently by the two laboratories. 
But here you can see that the personal samples, if 
you look at the median, is about three to one, here it's about 
two to one, here it's about one and a half to one, here it's 
about...the personal monitoring is higher than the individual 
location sampling. 
Another point while we are on dust concentrations 
I might make - this is also in the same report from Health and 
30 Welfare - the figures will be in a thesis by Parrol, which has 


been submitted now for evaluation, on a mortality study in this 
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- 81 - Gibbs, in-ch 

THE WITNESS? |(cont"d sy)" manufacturing industry. 

But: Tt thought 1€ might be: interesting ito gust, look 
at the sort of order of magnitude of the concentrations recorded 
on an impinger basis for different operations or different areas 
of the plant over time. Concentrations here, gain, they have 
dropped, but the highest values - the highest median value for 
a department is around just under ten. But concentrations did 
go up to over a hundred million particles in those plants. 

10 Now, the problem we have in this “particular 
population, this partictlar study, is“thaterinw@insulatirony, in 
pipe manufacture and building products we are not working with 
pure Liber anymore and much Of Chis dust ethat wersee may=be 
related to other silicates or to silica, or cement and so on, 
in the, count. 

15 So here if we were talking about a conversion 
of these data to something else, we would have probably an even 
bigger problem than we do in trying to convert within the mine, 
which is bad enough. 

DR. DUPRE: Who is the author of the dissertation 
from which this table comes? 
THE WITNESS: Well; this tabie* 1s actual Ww srrom...:. 


20 


Le Ss not from the dissertation. "This table is, froma enore 
to the Department of National Health and Welfare, by Beckale, 
Gibbs and R. Harry - I think it's by Becklake and Gibbs with 
assistance from R. Harry. But Parrol, one of my graduate 

25 students undertook to do a master's degree on a mortality study, 
and as part of that study we worked him into assessment of 
exposure, for his purpose, and these are a summary of data that 
came out of that. 

MR. LASKIN: Q. The published paper, the 

morbidity study published paper, 1 take T1t; "16s the first ‘part 


of this study andwhat you are telling us about now is a mortality 
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Q. (cont'd.) study which followed with respect 
to one of the plants in Montreal? 

A. Yes. There was...the original grants 
application was for a study of x-ray Change and function changes 
in a manufacturing plant, one using chrysotile: only, sthe other 
one using chrysotile plus amosite and crocidolite - a variety of 
other things. That's this particular plant. 

Subsequently I had a graduate student who was 
interested in carrying out some research for his thesis and we 
decided that maybe a mortality study at this same plant would 
be worthwhile doing, so we integrated him into the study to do 
the mortality part, plus for his own study to work on the dust 
data for the assessment of exposure. 

Q. I'm looking at tab fifteen of your 
compendium of articles, which appears to be the first partiot 
the study. 

Ae (cess 

Q. Okay. Assuming we've got the right paper, 
looking at page 764 there appear to be two plants being 
compared with the mining study, and which... 

Denes. Che ins lationsand... 1ts schiesone. 
the insulation and cement products. 

QO. Okay...So that plant A...well,, the plant 
having insulation and cement products in tab fifteen is the 
same plant whose exposures are characterized by the slide 
that we've got in front of us now? iS eI erenes ¢ 

DR. DUPRE: Why does that table refer to plant B? 
"Summary Environmental Studies of Plant’ B". 

THE WITNESS: In the report that we submitted to 
the Department of Health and Welfare, and in our communications 
with the plants, we had agreed with the plants that we would 
not identify the individual plants in the table. So we call it 
plant A and plant B in the report and submitted to the various 
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THE WITNESS: (cont'd.) plants*the*® results’ Of their 
surveys. So this report used A and B as a...and the subsequent 


paper may not have used the same nomenclature. 


5 DR. DUPRE: Oh, I see. But it is the same plant 
asvis hereounder™A’ on! page 764? 

THE WITNESS: That's) right. 

BR.PDUPRESS ‘Okay. 

MRGSLASKINGDS OX ee Isnotedtanepage: 764 we's 

10 described in terms of insulation and cement products, and yet 
when I look at the slide it appears that brake linings and 
textiles were also manufactured. 

THE WITNESS? “ACCS TO thinksin¥the®texteyou’ ll find 
that it does describe the other products, that were manufactured 
in thatsplant. 

ie QO. And this is the plant with the mixed fiber 
exposure? 

A. That's right. They had amosite, crocidolite 
and chrysotile in the particular plant, plus some silica, 

: DR. UFFEN: Before we leave that, you drew to our 

20 attention some of the important information in that chart. Am I 
right, and I see one piece of important information - "All locations 

from 1957 to 1962, the median is three point nine 

but the range goes from point one to a hundred 

and twenty-one". 

That !sta®factortotyaethotisandt' That mediantis 

25 meaningless, isn't it? 

THE WITNESS: The median is more meaningful than 
the mean, because the mean would be maybe a hundred, maybe 
twenty or something like that, depending on the number of values. 

We have one value up here at a hundred and 

_ twenty-one. That might be the single value of one hundred and 


twenty-one that was ever measured. Therefore, any other median 
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THE WITNESS: (cont'd.) at least we know fifty 
percent of the values are below and fifty percent were above it. 

DR. UFFEN: But the range being so broad, you 
need something besides just knowing the median. You have to 
have some other measure of the precision, eh? 

THE WITNESS: Well, if one were to plot the data 
to show that they were log normal, and then if they were log 
normal you could put a geometric standard deviation on the 
10 values, and I'm not sure whether those particular values are 
fog normaisor not: 

But the range...we've not hidden anything in the 
sense that we know what the range of those values are... 

DR. UFFEN: Oh, I know it doesn't hide anything. 
It tells me a great deal. It tells me there is a spread of 
a thousandfold.. 

THEEWIENESS #2 iThat"s right, in the levels. 


15 


That’s right. 
DR. UFFEN: Up to now I thought it was maybe 
about a factor of twenty. 
THE: WITNESS: No. »cIt can “be ‘very, very “large. 
DR} UEP ENS @prhankeyous 
THE WITNESS: For the same plant we had virtually 


no side-by-side midget impinger/membrane filter counts. They 


20 


stopped using the midget impinger and went over to the membrane 
filter. So by 1972, they suddenly started with the membrane 

25 filter and here you can see again, perhaps having drawn attention 
to people, that we even have a bigger range of fiber concentrations 
for all locations in that area, and you can see that some of the 
fiber concentrations are quite...I mean, we are not talking one 
or two, we are talking very high concentrations. 

Now, by 1974 to 1977, they had done major 


control in the plant and insulation, which was the major offender 
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THE WITNESS: (cont'd.) up in here, the asbestos 
insulation was phased out altogether in the plant, and now, of 
course, that figure disappears. But even in the other operations, 
in the pipe they are down to one point six from what was 
Originally up to thirty-five. The concentration median has gone 
down from one point two to point four, so now we are at quite 
a different order of magnitude in recent years. 
This is one of the problems you are faced with in 
10 trying to reproduce today what conversion factors might have been 
for the past, because if you go in here to measure membrane 
filter/midget impinger fiber ratios, you are dealing with a totally 
different order of magnitude than what you were ten, fifteen, 
twenty years ago. 
MR. LASKIN: Q. Do you have on the previous 
6 slide the corresponding median figures for particles, that 
correspond to those time periods? 
THE WITNESS: A. No, because there were no 


particle measurements made in those time periods, you see, 


so the...I'm pretty sure that's so...yes. 
50 The figures that you saw at the bottom of the 
previous thing, which referred to Parrol, is that Parrol made 
an estimate or a guess at the 1972 to 1977 figures in terms of 
impinger, just to complete his data. But... 
Q. They are not actual measurements? 
A. They are not actual measurements, and that's 
25 why they are referred Parrol's. So there are no side-by-side 
figures. 

I think at that point I would move into some other 
areas, and if that's okay we'll move from conversion into other 
questions. 

Or Sure. 


A.. In theyearly 1970.6, and<I quéss back jn. ‘the 
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A. (cont'd.) 1960's, the main question emphasis 
was being placed on the question of mesothelioma in relation to 
asbestos exposure, and much of the effort has been directed towards 
describing the etiological factors associated...etiological factors 
in the production of mesothelioma. 

We also got involved in that in that we started 
work on fiber dimensions, looking at the dimensions of airborne 
fibers to which workers might be exposed. The important thing, 

10 I believe, to think about is that...and maybe a slide later I 
can draw attention to it again...is that we have seen a series 
of changes in scientific views about the etiological factors in 
asbestosis and in...not in asbestosis, but in lung cancer and in 
mesothelioma. 

Starting with mesothelioma and lung cancer 
baa possibly being related to hydrocarbons associated with fibers, 
maybe trace metals associated with fibers, maybe fiber 
dimensions, in some cases people are thinking about surface 
properties of fibers and so on. We have to recognize we are 
dealing not only with one disease, but probably several 

20 diseases associated with asbestos. We have asbestosis, we have 

lung cancer, we have mesothelioma, we have possibly an increased 
risk of GI tract cancer, and we have no guarantees that the 
etiological factor in each of those causes is identical. 

In fact, there is some evidence that maybe it's 
not. For example, if we look at mesothelioma, we've not been 
25 able to demonstrate any important link between smoking and 

asbestos exposure and increased risk of mesothelioma. Whereas 
for lung cancer, we have. 

So in the one case we may have the possibility 
of synergistic affects of smoking, in the other we don't have that. 
So the mechanisms for lung cancer and other factors may be quite 
different. 
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THE WITNESS: (cont'd.) The same is true between 
fibrosis and maybe lung cancer, so the reason I'm saying that 
is as I go on to talk about dimensions of fibers and their 
importance in maybe health-related effects, it's important to 
think that there may be other etiological factors acting in 
addition to size and shape, in different situations, and we may 
have many more than one single etiology. 

What started us looking, perhaps, at this 
question? If one looks at the...this is taken from the McDonald 
material on...maybe I should give you the headings first: This 
is the McDonald and McDonald paper on the Epidemiology of 
Mesothelioma, where they compiled the mesothelioma existing 
uppuntiignil think the, paper is-published in 1977-o0or 1973, 
thereabouts. 

Now, what we were interested in is whether or not 
there were any differences in the rates of mesothelioma or lung 
cancer in different occupational groups. 

Now ideally one would like to have the same 
level of exposure, using the same parameter to measure the 
exposure, in different occupational groups. That does not 
exist. 

So what we did was to take a look at what 
differences there might be in mesothelioma rates. Here you 
can see the ratio of mesothelioma to all deaths, the ratio of 
lung cancer to all deaths, the pleural mesothelioma percent, 
and the number of deaths and the number of people in the various 
studies. 

You can see that in insulation workers the 
proportion of mortality was running around seven to eight 
percent, in quite a range of people working with insulation 
material. 


In the asbestos textile factory in Rochester, 
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THE WITNESS: (cont'd.) it was around three point 
two percent. These are mixed products. 
5 In London, mixed products, seven percent. 
Pennsylvania, two point five percent. 
A low figure here in a Cardiff mixed-product 
plant. 
In the Paterson, New Jersey, around one point 
four percent. 
10 Mining chrysotile, Quebec, point one nine percent. 
In Italy, no mesotheliomas reported in the 
population. 
In Finland, no mesotheliomas reported in the 
population. 


In talc, there were some mesotheliomas, again 


8 with tworpoint two. «cThestalelinchuding ctremobite, tremolitic 
tale: 

What we were looking for was to see if there was 
any evidence of differences in the rates of mesotheliomas in 
different occupational groups which might bear explanation both 

20 in exposure level and in fiber type, or in changes of dimension 


OL Libers. 

Subsequent, of course, to this work, there has been 
the gas mask study by the two McDonalds, which showed a very high 
rate of mesothelioma... 

DR. DUPRE: Excuse me, Dr. Gibbs, before you 

25 show that table. 

THE WITNESS: Sorry? 

DR. DUPRE: That last table came from McDonald 
and McDonald, which for our reference purposes, counsel, would 
be what exhibit we've had? 

MR. LASKIN: Tab twelve of exhibit eighteen, 


table twelve in tab twelve, the McDonald compendium. 
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DR: DUPRE? ‘Thank you. 

THE WITNESS: Okay. More recently there has been 
the study, *boch the study in the U.K.*and*in*Canaday™* This study 
by the McDonalds again, and the previous study by Jones et al 
on gas mask workers, and here we see that the rate of mesothelioma 
in the population, sixteen percent in the gas mask workers, and 
point two six percent in the chrysotile miners and millers. 
Again, a big difference in the occurrence of mesothelioma. 

In fact, in this case also we see almost a doubling 
of the lung cancer proportion in the population. 

What in essence is the etiology...what are the 
etiological factors in mesothelioma? 

Well, these studies, the epidemiological studies, 
had suggested that where certain types of crocidolite had been 
used there was an increased risk of mesothelioma. If we...South 
Africa, the Cape crocidolite mining industry, had a fair number 
of mesotheliomas occurring. 

A more recent paper by Hobbs from Australia, who 
started studying Australian crocidolite workers, again shows a 
fair number of mesotlfliomas occurring in that group. 

Here, in the gas mask workers where Australian 
crocidolite was used, again a big difference. The only exception, 
perhaps, to the crocidolite story appears to be inthe lack of 
mesotheliomas reported from the Transvaal crocidolite mining 
area. 

Now, what was being done on a world scale...not on 
a world scale, but in different countries, to try and look at 
the etiology of mesothelioma? 

Well, one approach was to look at the occurrence 
of fibers in tissue, and Pooley in Cardiff carried out a series 
with Alison McDonald of analyses in tissue, and all I would like 


to show you is just one table which is from a report to the 


7540-1171 


‘noed abd exert siden oun! ae 
Saber e of-Sak ML eae wk ebuae pr eee . bs 
‘Is 14 aanot Yd ybose evolved eutt bas. ehepe abd oduM oe 
cootlerteoeer to ess std 2fd4 e028. ah Stod bee aRechtow: 
5 ,etetiow Aesm anu etd Aa: Saanese roste ee nobtal <— 
,pioll im bts e7eaim Lisoeyth> ens ik Aso Rey wie 
' ,omolissioean lo vonetiwaeo ea) 12 shebiealaial i wide 
paitducl vonis oo2 sw cals sens akdd ch, 3987 eet | ats 
veog aff mien btzogerg taphss vrak 
ott St niyv...yeoloits odd ei softesas. ni soc han pte 
femoileriszeram mi ‘eros et fap ie tend 
eat ; Srna iS ,aolbude every yilts ee ; RAs. 

io aaqys atevaeo Sibde sant’ baie 


risus w i } dzpeet 20 Hels Heeagrens Gs mw 


estuuboi poiinim oti hobiaoze eat 
Dib sto 9 aamotte . 

a 

te ail : wh men4 :Ad0H ‘4 - Re ay ZasTSs7 seer | a nl 
/ ow 

F ede GAAve<s pow wi febieoss ns itetiaus pabybada® 
‘eee i. lLLVULIOIVG. a2amaor bisorsm Re’ 


* 


Té&i ise 3a sty axyedar6e daam 25D ond 2) rei 4 pia 
qeaxe virto of? ~.,eogeret Lib) pid) s Aieps, eae saw ee. 
pel end ni ed-od exeeagn giode efi iobiosss ‘pee! cs 
(im etifiobioous Saevens iT ‘en? mow. hesvoq you ‘ened 
bizoé 6 26 AG Snied Gav Jace a 7 fi 
se Aool bas yar OF ,wesIIMUBO JneTeTEsS, ak au 
| tench Lpddom 

iy soy menone eld ae Sool of She RaeOIggS PAD 
eek «a betezes tinted ‘nf ystood bas 
ts eet arbeee }. Die ture .aoaanla cd eneetans, 3 ied 
#2-& sade ah it Eehie oldag nee FREE 

aa a ma iy ; 

; be 


ae 7 
» ne 9 
Ah Gee eee 
! ove 4 


wd 
4 
+ 
, 
} 
- 
” 
» 
» 


=O Oh Gibbs, in-ch 
THE WITNESS: (cont'd.) Department of National 
Health and Welfare. It’s not part of...d don't: think it‘s part 
of the compendium of papers that you have. It's fiber type and 
mesothelioma, and these analyses were carried out actually by 
Dr. Rowlands of tissues from case control pairs in Canada, 
and what we were ...I don't know whether I can make that smaller... 
if we look at the cases, and it's a small number of cases that 
were in this series, I think it's a total of twenty cases...we 
10 look on the lefthand side where the cases occur, and 1t"S a 
small number. We find amphibole in three cases, crocidolite 
occurring in fairly high concentrations per numbers of fibers per 
grid, in one case;- amosite, a high proportion in another; 
tremolite, a high proportion in another. 
On the other...in the control side, we find 
% chrysotile in the presence of our control population, and either 
no fiber types present or chrysotile present in fairly high 
percentage in the control population. 


The reason for showing it is that this is a 


very small study. One wouldn't reach any real conclusions 
20 from it. Nevertheless, the pattern is almost identical to that 
which has been found by Pooley, that in the control population 
you can get chrysotile fibers present in the lungs. Sometimes 
all the fibers present might be that, but in the cases, the 
tendency is very much to have more amphibole present in there. 
Now, that raises the whole question of is this 
25 due to fibers being removed from the lung, or is it, because 
you are always looking at autopsy material, looking at what is 
residual, not necessarily what was originally deposited there. 
At this) point in time, 2 don’t Chink we shave 
a straight answer to that. There was, will be a publication 
in the British Occupational...in the proceedings of the British 


Occupational Hygiene Society meeting. At this point that paper 
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- Ol - Gibbs, in-ch 

THE WITNESS: (cont'd.)) is. not, published, it's 
in press. 

The material was presented by Dr. Rowlands in 
Cardiff last year, in which in the Quebec chrysotile miners 
we attempted to look at whether or not chrysotile fiber was 
present in higher concentrations in the lungs of workers who 
had died a short time after last exposure, compared with workers 
who died a long time after exposure, taking account of their 
level of exposure during their lifetime. 

Now, that part of the study I'm not sure that we 
will get an answer to that question. Perhaps Dr. Rowlands might 
be asked about that at some other time. 

What is interesting is that in that study we did 
find in the lungs of our chrysotile miners, tremolite fibers, 
very, very commonly. In fact we found more tremolite in many 
instances, than we found chrysotile. 

Now again, that isn't perhaps new in that Pooley 
had previously examined some of the lungs from the chrysotile 
miners, asbestosis cases, and had found tremolite in the lung 
and previously reported that. 

What we have done is subsequently confirmed that 
indeed there is a fair amount of tremolite fiber present in the 
lungs of the Quebec chrysotile miners, and this has implications 
for the type of study on type of fiber in lung tissue for 
mesothelioma cases, because we still don't know whether it's 
because the chrysotile didn't get there in the first place or 
whether it got removed. But there's no doubt that the 
amphibole fibers are still turning up quite clearly in the lung, 
and the amphiboles' fibers are certainly found very clearly in 
the lungs in mesothelioma, many of the mesothelioma cases 
studied in the case control mesothelioma studies done in the 


U.K. and in our Canadian one. 
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= 92° = Gibbs, in-ch 

THE WITNESS: (cont'd.) ‘Can I maybe go .to the 
next...this is just perhaps a quick recap of some of the things 
I've said. 

Measurements have been made in tissue to 
characterize the type of exposure. Some attempt has been made 
to identify fiber dimensions and penetration, to link fiber type 
to health effect and to determine the order of magnitude of 
exposure. 

‘3 Now I would caution, in terms of determination of 
order of magnitude of exposure, our figures would suggest - even 
in instances where we know we've had a very high level of 
chrysotile exposure - in the lung tissue we have not found a 
lot of chrysotile fibers. We have found some tremolite fibers. 
And so the implications about using lung tissue for certain fiber 

15 types may not be as good as we would like them to be for 
assessing past exposure to fiber. We are looking at retention 
in those situations. 

UNIDENTIFIED SPEAKER: May I make a comment now, 
Mr. Chairman, just to qualify that statement slightly? 
I think the most important fact is we have found 

a a lot more tremolite than would be expected. Although we might 

have found high exposures of chrysotile, we have found equally 

high exposures in the same autopsy sample of, say tremolite. 

So it's the difference between the two, the 
ratio between the two that... 

THE, WETNESS: Okay. ob didn't want. to infer that 


we don't find chrysotile in the lung tissues, and thank you 


25 


for correcting me. We do find chrysotile in the lung tissues, 
but we also find very high amounts of tremolite in those tissues. 
The question of whether or not we can use those figures to 
assess previous exposure is still open to question. 

30 DR. UFFEN: Could we have a little diversion here 
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= OD > Gibbs, in-ch 
DRe UPFEN ce (COniid ej just tor a minute? 
Could you offer any comment as to where is the 
5 tremolite coming from? Does it come from the same ore that 
the’ chrysotilesvcomes; from, por 1Sseit.coming, from. the host rock? 
The serpentine? 

THE WLTNESS:,.\I think,...I: don't have, an. answer to 
that. We've looked and discussed where could the tremolite come 
from. There have been several suggestions. 

19 'There certainly is a fair amount of altered 
serpentine and intruded serpentine with some talc, and possibly 
some tremolite, in it in the mines. One suggestion has been 
that maybe workers worked at one point through parts of the 


ore body which contained a fair amount of tremolite and we 


me are seeing the results of that today. 
ify you Look at the,.gross,. thes total fiber 23,00 
Davejaand Obs towrind ,.aieever,.any tremolite in the fiber. So 
in the bulk fiber today it doesn't seem to be a major component. 
The other possibility though might be that even 
though you start with a very small amount of tremolite, if the 
20 lung were retaining that fiber - the lung has a very effective 
mechanism for filtering out and removing certain sizes and 
dimensions of particles, and it is possible that that's what 
it does - it concentrates certain types of fiber. 
One other suggestion which may be equally 
plausible is that I understand, that at, some points children in 
ae the Eastern Townships used to do a fair amount of carving of 
soapstone and it was suggested to me that maybe they were working 
with tremolitic talcs in their homes and they got exposure 
to the material, and what we are seeing is a result of that. 
The -quick vanswer 1s, edon Lt. know. ..0 can only 
30 hypothesize at this point. 
MISS KAHN: Next one? 
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- 94 - Gibbs, in-ch 

THE WITNESS: Yes, please. 

i think...go, tO the next, please...1I wanted to 
mention that something which has come up on a number of occasions, 
and in the previous one which I just shot through there, the 
tissue preparation stages. One of the problems in doing fiber 
analyses in tissue is how well characterized are the tissues 
that you are working with? Where did they come from? 

Very often, and it's certainly true of the series 
I showed you earlier, we had great difficulty in finding out 
where the pathologist actually took the specimen from. 

If it was meant to be from the parenchyma, it 
was often very poorly identified. 

Secondly, the way in which samples are stored. 

To give you an example, on one occasion we were asked by a 
compensation board to look at a lung tissue for asbestos fibers, 
and when we looked at the tissue, the tissue was loaded with 
needle-like looking material and we thought, gee, the fellow 

must have been absolutely grossly exposed to some fibrous material. 

We then did an analysis on the fiber type and 
all we found was potassium. And we couldn't understand that, 
so we made some inquiries. It turned out that the tissues had 
been stored in a potassium oxylate solution, and when the 
tissues were removed and dry, the fibers had crystallized very 
nicely into needle-like form and our technique for preparation 
had not destroyed those, and the tissue was absolutely loaded 
with potassium oxylate needles, so one could be easily misled by 
just looking down the microscope or doing electron microscopy 
alone on the tissue, if one doesn't know enough about how it's 
stored and the storing can interfere with what you are looking at. 

The question of magnesium leaching has come up 
in terms of tissue storing, and opinions will vary whether 


magnesium leaching occurs in tissue or in the storing of tissues 
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THE: WITNESS: \(cont'd.s) tin, formalin, .foniexample, 

I think from our own laboratory's standpvoint I'm 
not sure whether we can answer that question one way or another. 

It's possible that, again, at a later date Dr. Rowlands, who has 
looked at some of these things recently, would be here to comment 
OnSthatk. 

But certainly from discussions from international 
meetings with people on this question, we have seen some fibers which 
10 appear to be magnesium deficient, in some tissues. Other people 

have seen some fibers of that nature, and it has become a bone 

of contention in terms'of what:you call a fiber, because if.a 

fiber is there and it doesn't have a lot of magnesium in it, 

if you say it was magnesium leached, therefore I'm going to call 

it chrysotile, you may or*may not be right. 
bs So one has to think about what are the boundaries 
that you put on the magnesium leaching content before you 
would classify it that way. 

Fiber coatings are a problem as well, with 
ferruginous bodies, coatings which give you a high iron analysis, 
20 and so on. 

Can I have the next slide, please? 

Can we go to the next one? I think we discussed 
thisi just now; «the,questiontofs.4.sorry; can weago.n.sthisaas what 
I showed you on the slides just now. We could move on. 


These are the proportional mortality for 


25 mesothelioma in the different studies, and this does include the 
gas mask workers and it's worth...could we just move it over 
slightly? 

MISS KAHN: Pardon? 
THE WITNESS: Can we move the slide over slightly? 
Thats: right. 


It is interesting here, you can see quite clearly 
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THE WITNESS: (cont'd.) the difference between the 
different occupational groups, ranging from no mesotheliomas in 
the Italian and the anthophyllite, right up to the sixteen percent 
in the gas mask workers, with the mixed fiber type and the 
insulation workers falling somewhere in bhetween...and the amosite 
factory perhaps closer, if anything, although still substantially 
greater than the chrysotile. 

The next slide, please. 

Okay. The importance of fibers in the production 
of mesothelioma, and of other biological reaction, depend essentially 
on their ability to enter the respiratory system, where they are 
deposited within the respiratory system, the extent to which they 
may be retained at the deposition site, the rates of removel of 
the fibers, or their translocation to otner locations; and the 
DLrological “activity of the fibers or ttheir ability torcarry wrth 
them some other biologically-active material that might give rise 
to the effect. 

Can I have the next slide, please? 

What we know about the aerodynamic behaviour of 
fibers comes from work done by Timbrell, which shows us that for 
a fiber settling in air,the rate at which it settles depends on 
its actual diameter. If we consider entry of fibers into the 
respiratory system, two or three parameters come into play. 

First, the diameter, because one of the 
mechanisms for deposition in the human respiratory system is 
diameter. 

Secondly, length, because as fibers try to pass 
through airways which are fairly narrow, a fiber which is fairly 
long and gets out of orientation so it's angled to the wall will 
be trapped. Also, if there is a change in direction of air flow, 
as there would be at a branching, there could be momentum of the 


fiber which would carry the fiber on to the branch. 
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THE WITNESS: (cont'd.) So in erms of the 
importance of fiber size for entry into the body, there is pretty 
good physical evidence or physical knowledge, physical science 
knowledge, on which to make some assumptions about entry of fibers 
into the respiratory system. 

What Timbrell did, he took some airborne fibers and 
some spherical particles and he compared the rates, settling 
rate, of these spheres and these fibers. 

What he was able to show is that for asbestos 
fibers, because settling rate depends on density and diameter, 
for asbestos fibers, fibers greater than around three to three 
and a half microns would not penetrate directly into the 
alveolar region. 

He also was able to show that interception would 
occur, which could reduce the* quantity of fibers entering the 
lung in experimental animals. 

He also was able to show, with the UICC sample, 
that he could get a much lower deposition of chrysotile in the 
lung than the other fibers, the straight amphibole fibers, glass 
fibers and crocidolite fibers. 

MR. LASKIN; Q. What's the explanation for that? 

THE WITNESS: A. The argument he made was that 
the curliness of the fiber led to a greater cross-sectional area 
as the fiber entered, and hence interception at branches and in 
nasal passages would be much greater. Therefore, chrysotile 
fibers would not get down deep into the lungs. 

I'll come back to touch on that later, because in 
practice if we take air samples in industry, we did not find the 
nice curly fibers that Timbrell has demonstrated for the UICC 
samples. The actual world appears to be quite different from what 
the UICC samples show. 


What...sorry, could we leave that one in? 
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MISS KAHN: Same one? 

THE WITNESS: Yes, please. 

5 By 1974, there really were no data available, 
believe it or not, concerning the dimensions of airborne fibers 
to which people were exposed. 

The exception being the work that Timbrell had 
done using aerosol spectrometer, and with a few samples of 
dust collected from the Transvaal and the Cape Province area 

imsSouth tAftcica: 

The information on the normal size distribution of 
airborne fibers in industry was very seriously lacking. 

So we began a study to try and determine in air 
the actual dimensions of airborne fibers to which workers were 
15 exposed. 

Now, to do that our first attempt was with 
scanning electron microscopy, and that has been published. We 
subsequently have some reservations about that work, reservations 
not about the results that we got with the technique, but some 
limitations of the technique which I think are worth mentioning. 

20 First of all, in order to use scanning electron 
microscopy we have to collect the airborne sample ona flat 
surface in some way, because the way in which the microscope 
works, it scans across the surface and finds the bumps where 
the fibers are. 

Secondly, because the filters, the ones which 

- are normally used and the ones we used were polycarbonate filters, 
nucleipore, the nucleipore filters get highly charged and are 
very difficult to handle. Secondly, thirdly, they have pores 
in them of a particular size which can be from a micron, maybe 
greater, down to point one micron. At point one micron they have 

30 a very high resistance, so they are very difficult for sampling. 


As we go to larger-sized pores in them, we run the risk that fibers 


(6/76) 7540-1171 


ve ae 


dovat , ae 


| letani lave deb on ery ene Ate 
ated ee entodais ao esotenamtb of 


ban Ligadak® Jed 10% ‘eit! palo pe 3" 
ple aol qmite welt # fio bw Bite, a: Sma? 


a r 


HEIs fogsvess e469 ea3 bas Lane mh arat Da, 


lo hols mtbudedh eels Lemon ait ro folas sia 
‘pabtons yiavoizea) yey BAW yadeubad: me 

ih a} enlayeses bas 39 of yhuse 6 neperd ow 92 
‘pow a retaow aoe oy exedi> a tg fe meta 3 


ooiw new distin the tutti. 200 ee ab, 3 4Wo eich te 

oW ,berdetidug ped 220 soi Bre .YgO2eO7D has oe 
aroltsv 740% pane toma doods PIQLISY TORE pee,’ oo . 
anog 30d , ap sesttoad edt fatw 20g. 87) anka ches a 
ooinol ayaa dttow ets anide 1 doddw auph adored est 


i) i] 


norfaals PALACHOR eeu oc aehqo mb tie 10 Bibs fe 
salt Bao gigaee ettadste eds t09LL09 o sea we 
'eanorordia add daisy. of yew as seugoed. yew ah : 
cindy eqmid ens abot bas busta a2 bats: . 

ey 

fd>lriw sade’ ete, eres ons oaveped + \tbac 
(eeedis avsnodiscy hog. int baw dns ae 
938) Sas Segtads) ys . 
Meee ‘even weds, ms 


10 


15 


20 


25 


(6/76) 


Se a Gibbs, in-ch 

THE WITNESS: (cont'd.) which get orientated with 
the filter will pass straight through them. 

We also have the difficulty with nucleipore, with 
the scanning EM technique, that we may get charging on the filter 
in the electron microscope, so we have to coat the fiber. 

Now, the effect of coating the fiber is that we 
may lose to observation some of the very narrow fibers, some of 
the hundred micron fibers might get lost. Some fibers may pass 
through the filter, and it has been our experience that if we 
look at scanning EM distributions, which we did originally and 
then we did some further followup with scanning EM, on the SEM 
we tend to see more longer fibers, but a serious deficit of the 
Short, narrow fibers on the filter. 

For that reason we decided to adopt a transmission 
electron microscopic technique to look at the airborne fiber 
distribution and to followup on, the slight modification of the 
U.S. technique for transferring fibers to grids, to retain the 
fibers exactly, as far as pssible, exactly as they existed in 
airroriginally, Because we want to know what are the dimension 
of these fibers as they exist in the breathing zone of the 
worker, Or in the air in which the worker works, without 
disruption. 

Now here, you can get some idea of what fibers 
might look like in different operations. I would be erroneous 
to say these are representative. Always one picks some of the 
better examples to show. But they indicate that in the mine 
we might have clumps, fairly large clumps of fiber. By the time 
we get through the bagging area, fibers now as part of the process, 
we have made attempts to try and break them up and to make them 
into more narrow fibers. 

Could I have the next slide, please? 


Here, for crocidolite, you can see examples in 
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THE WITNESS: (cont'd.) the pit, and.in bagging. 
Again, there are slightly more narrower fibers breaking off 
from the crocidolite perhaps in the second one than in the first 
one. 

Next slide, please? 

If we look at crocidolite and chrysotile ina 
pit operation, you can see that we have some...I don't know 
whether it's a very good example, but with chrysotile we tend to 
have quite a few of these small pieces around with bent fibers 
attached to clumps, and crocidolite, we've got more straightforward 
bundles of fibers. 

Can I have the next slide, please? 

Give me the next slide, please. I think that's 
not yar Viecy, GOOG..... 

MRS LASKIN:, -O.. You may be coming te) 2st and si 
don"t want to take you ,away «iromeLt,. butware pyou,going soelink 
up the apparent differing results that you demonstrated for 
mesothelioma with ... 

THE WITNESS: A. That's where eventually...yes, 
that's where I'm heading. We'll look at the slides in a moment. 
We'll come to a few. 

But I wanted to give you some idea of what these 
airborne fibers look like, and here is an example of three different 
types of asbestos in the same process for the righthand side, 
except on the lefthand side there is carding with chrysotile. 

You can see that the amosite fiber is a relatively 
fat fiber, and these are the same magnification. . 

The righthand side, the amosite is a fairly fat 
fiber, the crocidolite is a narrow, straight fiber, and the 
chrysotile fiber can, when it reaches length, be quite curved. 

Can I have the next? 


Can we have the next one? 
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THE WITNESS: (cont'd.) Sorry. I had envisaged 
I could press the button and flip by them quickly, but when you 
are putting them in it's a very tedious... 

Okay. What we wanted to do was to measure...we 
could measure a number of parameters for a fiber, and as I mentioned, 
this has really not been, except for Timbrell's work, has not been 
attempted in a systematic way for work environments before. 

We could measure what we called TD, the true 

10 diameter. We could measure the true length of the fiber. We 
could measure the coil diameter when a fiber...as you see on the 
lefthand side, the bottom...when a fiber is somewhat curled, 
it has a greater cross-sectional area, so we measured its coil 
diameter which would give us some idea of its curliness. We 
would also measure its coil length, which would be its total 

15 tength of the’ coil. | 

Now in some instances particles would adhere to 
the particle and it would be possible for the coil length to be 
somewhat more than the true length. That presented a little bit 
of a problem. 


But these are the parameters we decided to measure. 


rd Can I have the next slide? 
Okay.” Could’ we. ..snow, thiks’ material rerlects 
the sizes of fibers as measured by transmission electron 
microscopy. 
Now, I must mention...perhaps I think I've gota 
25 Slide Tater that ‘will show this.) no, Let's *look ‘at ‘this “one? first. 
This shows a comparison of the dimensions of fibers 
collected in chrysotile mining, amosite mining, crocidolite 
mining operations. It gives you some idea of the true diameter 
differences. If you look at the median true diameter for amosite, 
it is substantially greater than the median true diameter for 
30 


chrysotile or crocidolite. 
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THE WITNESS: (cont'd.) If we look at the true 
length of fibers, we find that the amosite fibers were substantially 
longer, the median was longer, than the crocidolite or chrysotile, 
and also that the crocidolite is somewhat longer than the chrysotile 
in the mining operation. 

I won't go into any detail on the coil diameter and 
so on. You can see the coil diameters are somewhat greater than 
10 the true diameters. This is because there is, even in the case 
of crocidilite and amosite, some attachment of other particles or 
other fibers which make them appear to be slightly bent, and 
this is how they get measured. 

The other thing I would like to draw attention to 


is the question of the aspect ratio. You can see that crocidolite 


15 fibers tend to be, have a higher aspect ratio than amosite and 
chrysotile. Now, this is because they have a fairly narrow 
diameter and are a fair length, whereas amosite on the other hand 
has a very fat diameter and is very long. 

It's this, tact that amosite has a slightly tatter 
diameter that reduces its aspect ratio, and chrysotile is the 

si lowest aspect ratio - length-to-breadth ratio. 

On a mass basis, this is also very important, 
you can see that the mass of amosite is substantially greater... 
the mass of a single fiber, the average mass of an airborne fiber 
of amosite...is considerably greater than the mass of crocidolite, 

25 which in turn is also considerably greater than the mass of a 
chrysotile fiber in airborne dust. 

This has quite important implications in terms of 
standards, because what it means, if the average median mass 
is that much different, if you took the same concentration on a 
mass basis, the number of fibers to which people would be exposed 


30 would be substantially different for the different fiber types. 
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THE WITNESS:) (Cont"d.) ~If, on the other hand, you 
set your standard on a fiber basis, by the number basis, the mass 
5 of dust to which different workers would be exposed would also be 
substantially different. 
So you've got to know in advance whether or not 
your health effect is indeed due to mass or is it due to number, 
because if it's due to mass, then your setting of a number standard 
would put the weight in the wrong place for the protection of 
10 the employee. 
MR. LASKIN: Q. Is there any evidence on that 
issue? 
DR. UFFEN: No pun implied? 
THE WITNESS: Pardon? 
DR. UFFEN: No pun implied? 
THE WITNESS: No pun implied. 
MR. LASKIN: Q. Is there any evidence on that 


15 


issue? 
THE WITNESS: On the question of whether mass or 
number is important? 


20 Q. We've heard a lot about number, but is there 


anything on the question of mass? 

A. There was some work...I can't point you 
immediately to it...but there was some experimental work, I think, 
done in Cardiff by Skidmore, where they used a uniform mass 
concentration of the different fiber types to see what happened, 

2 in an attempt to see whether, I think it was fibrosis, might be 
related to mass or number. 

DR. DUPRES> I- mej Ust- intrigued at this poine, Dir. 
Gibbs, in the fact that apparently the German regulatory regime, 
perhaps with characteristic confidence, appears to have both a 

30 mass concentration standard and a fiber concentration standard, 


thereby perhaps hedging bets on this point. 
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THE WITNESS: Yes. 

DR. DUPRE: Is there something to recommend a 
consideration of that kind of dual standard? I understand that 
the German one is one milligram per cubic meter, it's being 
revised downward to point zero five milligrams, and then there 
is also a fiber concentration standard of two fibers per cubic 
centimeter, coming down to one. 

THE WITNESS: In fact, Quebec also has the same 

10 thing. It also has a mass and a number standard. 

ttehas several...I think it has five standards 
altogether, if I remember...it has a number standard, it has a 
total _respirable.mass.standard,.and it has, I.think it!sea 
it has a recirculating air standard based on a respirable mass 
but with a limit on the proportion of asbestos in that respirable 
15 mass. 

I don't think when they were originally set that 


they were set with the intention of taking account of both, but 


I don't think that's how...the reason for them. 
DR. DUPRE: I don't pretend to any expertise on 
aa the German front for a moment, but my initial reading led me, 
perhaps erroneously, to assume that they are using both standards 
Simultaneously. 
THE WITNESS: Yes. They may well be using 
those simultaneously, but I don't think their logic originally 
was because of possible differences between fiber types. I 
25 could be wrong. 
MR. LASKIN: Q. Just looking at a comment in 
one of your own articles, which is at tab nine on page 464, 
where you, yourself, seem to suggest that perhaps there is some 
relationship between asbestosis and mass, rather than number. 
Looking.at.the, righthand. side.of.the .column,.the first full 
paragraph. 
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THE, WLINESSs) (A. That's right. I - think youll] 
see the paper I refer,to, nineteen. It's not a paper, that's a 
Skidmore personal communication, but it's work being carried out 
by Skidmore in the U.K. 

I think what I had argued here might be occurring 
was that in the studies that we knew of at that point in time, 
the Quebec, the prevalence of radiological changes in the 
Quebec asbestos miners were substantially less than in the 
10 insulation workers reported by Selikoff and also reported by 
Harries in the U.K. 

The problem, serious problem, in making 
comparisons of radiological changes is that we know there are 


large differences between different readers that leads to wide 


variation. We talk about dust variation, but there's an 

iS interobserver variation in x-ray reading, and one is not quite 
sure how valid the statement might be now that there would be 
a lower rate in the chrysotile miners than in the insulation 
workers, except in this particular case Harries had worked 
with Rossiter, who had produced a Quebec chrysotile paper, 

20 and some of the readers that were in the Quebec study had also 
read some x-rays in that study, so Rossiter had looked to see how 
comparable the reading level was in the two groups. 

So people with similar periods of exposure in the 
two groups, we were getting similar, quite different rates of 
radiological change, and we also had some good evidence that 

25 chrysotile miners were probably more exposed than the insulation 

workers. 

So this was hypothesis that possibly that was 

an explanation. Combine that with the animal data and maybe 

there is something insthere, but I don"t think it's,substantiated, 

we don't know what is the best indicator index to predict 


asbestosis or to predict cancer. All we know is certain indices do 
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THE WLITNESS=<: \Ucont"d.)) predict. 

Can I have the next? 

This is to show you the same data, but now for 
the bagging operation, and you can still see that amosite fibers 
are fatter than the other types of fibers. The true length of 
the amosite fibers, again it's longer, and you can see the 
mass in the bagging area is also substantially greater for the 
amosite fibers than for the crocidolite fibers, with some 
changes in...slight changes...in the median mass now of the 
chrysotile and the crocidolite, with change in process. 

DR. UEFENS) My menory 1s farling me. = 1 vdonee 
remember how the mass is obtained. Is it by measuring the number 
Ofeparticles by a density, sor. .? 

THE WITNESS: The mass of the individual fibers 
was obtained by calculating for each fiber measured, based on 
its diameter and its length, and assuming spherocity, which is 
HOteStCLCtCly COVrect. fom the crocidolttrewisesliqgntiy elliptical 
in cross-section, assuming spherocity and assuming that the 
bulk density of crocidolite and the other fibers is the same as 
the airborne density, which also may or may not be absolutely 
the same, we've calculated the mass of each individual fiber 
and then looked at the median mass of the... 

DR. UFFEN: Did somebody measure the bulk density 
of crocidolite and chrysotile and amosite? 

THE WITNESS: We took it from the literature. 

DR. UFFEN: It was taken from the literature? 

THE WITNESS: The density of crocidolite, amosite 
and chrysotile. 

DR. UFFEN: You took the density from an accepted 
measurement, but you don't know where, how or anything else...at 
the moment anyway? 

THE WITNESS: Well, the density for chrysotile, 
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THE WITNESS: (cont'd.) crocidolite and amosite 
have been well reported, and the values that had been obtained for 
it had been very similar. Our concern in terms of applying that 
density to an airborne fiber is that we are dealing usually in 
the measurement of the density with bulk material, and here we 
are talking about fibers which are very, very small, in which 
other particles will not be a factor in the density determination. 

DR. UFFEN: I understand the difficulty there, but 
it's only just dawned on me that the original density for the 
aQliferent types Of fibers 3). 

THE WITNESS: Are different. 

DR. UPFEN+...may be doubtful, or may nots  iemean, 
do they differ very much? 

THE WITNESS: They don"t differ a lot, but there 
are differences between the densities of amosite, crocidolite 
and chrysotile, chrysotile being the less dense and amosite being 
the more dense. The densities, though, have been published many, 
many times. There seems to be fairly good data on the density 
of the amphiboles and the chrysotile fiber, bulk density. 

DR. UFFEN: How would they have got those both 
densities in the first place? By measuring fibers and volumes? 
Then we've gone around nicely in a circle. 

How do you measure the density of a fiber? 

I've never... 

THE WITNESS: An individual fiber? 

IDISYA OLMIS 1 YeeNeye 

THE WITNESS: Well, I don't think that the density 
of individual fibers has ever been measured, which is our problem. 
Because we are dealing with fibers which will be very difficult 
to manipulate to determine individual fibers. 

If we were to do them through, one approach might 


be displacement procedures as would be used for bulk mineral 
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THE WITNESS: (cont'd.) determination where you might 
use a bulk displacement approach. 

That has a problem for us in that we don't know 
how much of the density is related to other materials adhering 
to the fiber. Nevertheless, I've not seen in the literature 
much argument over the measured density values that are used 
for industrial purposes. 

DR. UFFEN: There might not be much argument over 
it for industrial purposes. Then when you start to talk about 
its biological effect and so on, it would be a little disconcerting 
if you discovered that you took a bulk sample of fibrous material, 
measured its mass, divided by some number to get the mass per 
fiber, thus getting an average density, and then proceeded to use 
that to recalculate the mass of little particles under completely 
different circumstances. 

It would seem to me the chances of having enormous 
errors in these masses would be considerable. I would be glad if 
somebody could relieve me of this concern. 

UNIDENTIFIED SPEAKER: That's the smallest of 
the errors. If you are fifty percent out on your SG determinations, 
it would be the smallest of your errors compared to all the other 
errors you could make in your measurements. 

DR. UFFEN: But it is one more that we haven't 
had before us. 

THE WITNESS: I'm sure, yes. The list could 
go on and on. | 

UNIDENTIFIED SPEAKER: If your SG was one point 
five instead of two point five, the variation - if you are looking 
at it on a mass basis - would be far greater. 

THE WITNESS: I would think that you are not 
going to be far out in your density. I mean, your density 


which is crocidolite is three and...three point five, I think 
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THE WiINB Sos (COnNtld.) | Lt 1S... .1f you_used “another 
technique to get at it...and I doubt if it has been done that 
route - it certainly wouldn't have been done by the electron 
microscope route to calculate density, of counting, and it's 
unlikely that it jwas ‘going to’ be six in error. It might be 
three point seven, or it might be three point two, but I don't 
think you would have a large variation in the density. 

There is a problem, though, with aerodynamic 
10 Gensittes «in ‘that if therewere,, say nOlessin the middlesworer bers, 
in the case of chrysotile, for example, there is a Swiss roll 
thing, what is the effect of the hollow core on the actual, what 
should be the density that we use for calculated the aerodynamic 
behaviour? I don't know. 


The assumption has been made by other researchers 


15 that the bulk density is indeed a valid figure to use. 


Could I maybe...could we go to the next, please? 

Okay. I mentioned earlier that one of the 
problems we had with scanning electron microscopy was that we 
lost very short, narrow fibers. On the other hand, if we 
50 use transmission electron microscopy we have the problem that 
our fibers are mounted on a grid to put into the electron 
microscope. 

Now, as the transmission electron microscope 
looks through the sample, the edges of the grid bar interfere 
with sometimes fibers which might overlap that grid bar, and in 
25 our study the maximum fiber length that we could see would, have 


been somewhere of the order of fifty microns or so, because of 


this problem of overlap with the grid bar. 

Now, the fact that our grid area was such also 
meant the probability of seeing fibers as their length increased - 
and it's true with any transmission electron microscopic 


technique - as the fiber sizes increase, your probability of 
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THE WITNESS: (cont'd.) some part of the fiber 
intercepting the edge of the field increases, and hence your 
chances of accurately reflecting that fiber decrease. 

So in order to complete the picture in terms of 
length, we took from the same airborne sample a segment which 
we did measurements using optical microscopy. Here you can see 
tne total, length distribution for each of ‘the fiber types, for 
mining and for bagging. 

Now, what you see is a slight decrease in all 
cases, perhaps, ini the  proporcromor fibers in the less than 
one micron size range, and in the overall proportion of fibers 
greater than between five and a hundred microns, a slight 
increase from mining through to the bagging area. 

With crocidolite it seems to have gone from 
four to seven, in mining from twelve to twenty-four; and in 
chrysotile, from one point two to four, an increase in the 
length of the fibers that one is seeing present in the 
atmosphere for the later stages of bagging, when one looks at 
the total length distribution. Because I showed you earlier - 
which is why median is perhaps such a useful figure to look at - 
we did not have complete information, obviously, on the long 
fibers, because the transmission EM sees the short fibers very 
well, it doesn't see the long fibers. As a very high proportion 
of all fibers are less than one micron in length, very narrow, 
then we see most of the fibers by transmission EM, but not all 
Of them...itss short on long fibers. 

The next, please. 

Now, this is just to give you some example, some 
idea, Of what the size “distributions look like. This is length 
distribution of fibers as observed by the transmission EM, and 
also by the optical microscope. 


If you look in the mining at the top, the bagging 
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THE WITNESS: (cont'd.) area in the bottom, you 
can see that what we measure on the optical microscope only 
Overlaps very slightly with what we observed on the electron 
microscope. That little intervening period where we are measuring 
both on the EM and on the optical microscope, and the EM loses 
those long fiber and the optical microscope tends to lose the short 
fibers. 

Can I have the next one, please? 

Now, if we look at diameter, what we see is this - 
we had no fibers in our airborne dust cloud that were greater 
than three microns in diameter. That's the limit that 
Timbrell claimed determines whether fiber can enter deeply into 
the alveolar region of the lung. 

So in essence what we are saying is that one 
hundred percent of the fibers we saw present in the airborne 
dust in both, in each of these mining operations, was potentially 
respirable, could penetrate into the alveolar region. 

The interesting thing where we look at the diameter 
distribution is the strange behaviour of amosite. It certainly 
is not unimodel. It's multimodel in some way, and it is quite 
different in its size distribution from the other varieties. 

You can also see that the chrysotile fibers tend 
to be narrower in diameter than the crocidolite, and in turn 
somewhat narrower than the amosite fibers. 

Can I have the next slide, please? 

Now, One thing which has not been attempted 
prior to the first publication by us was looking at the 
diameter and length matrix. Now, later Stanton used similar 
data, used a similar approach, in classifying his fibers for 
his study of implantation of glass fibers on the pleurae, of 
fiber glass, to produce mesotlflioma. 

What we attempted to do was to see whether or 


not there were any major changes, major differences, between 
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THE WITNESS: (cont'd.) asbestos fibers of 
different types or different processes, which might pinpoint 
a particular cell or groups of cells which one might be able to 

5 say the epidemiology suggests that crocidolite exposure seems 
to be more, produce more mesotheliomas than does chrysotile 
and amosite. Is there any cell or group of cells of sizes which 
Might fit with what appears to be happening from the epidemiological 
standpoint. 

Then also to look at the experimental data and 

bi say, does this hold up if we use the experiment data and apply 
it to this, would this predict what is happening in man? 

We haven't got quite to that stage yet. What I 
can tell you is happening, the dimensions of amosite, crocidolite 
and chrysotile are distinctly different. We can distinguish 

15 very well between the three major types. 

When we start looking at whether or not there are 
changes between different operations, from the mining through 
bagging into manufacture, for example, there are some changes 
in the dimensions of the fibers, but it is much more difficult 
to demonstrate clearly that these are different. 

20 That obviously becomes very important in trying 
to explain, for example, the Dement study we discussed earlier. 
One may argue have fibers become finer in that part of the 
industry, and hence is that an explanation for why, if all the 
dose data were okay, comparable to other studies, was it some 
other dimension effect. 

= I don't know. 

For crocidolite, the dimensions do not change 
very much with processing. In other words, in contrast to perhaps 
chrysotile which changes a bit more, the crocidolite fiber in 
mining is very similar to what it is in bagging, which in turn 

30 is very similar to what you find in the manufacturing operation. 


Maybe we could have the next slide? 
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THE WITNESS: (contd.) You can see here, for 
example, if we look at the...this would be length or...could I 
see the bottom? Diameter. If we look at the diameter of 
crocidolite fibers in mining or storage, crushing, bagging and 
so on, they are all clumped around together. 

The one which is different, number seven, is a 
Cutting operation. in a, pipe manufacturing plant in. South Africa. 
There, chrysotile fibers are also present because chrysotile 
was mixed with the crocidolite in the pipe manufacture, and 
immediately the diameter distribution has been shifted right 
back: 

But crocidolite diameters fall within that little 
package of diameter. 

The next slide, please. 

The same is somewhat true of true length, though 
we don't show the very long end of the spectrum here, and there 
are some differences, perhaps, at the long end of the spectrum, 
but again, for different locations, different operations, the 
length distribution of the crocidolite fibers is not that 
different. 

But when we introduce chrysotile, the 
distribution again changes quite markedly. 

The next slide, please. 

The question... 

MR. LASKIN: Q. What's the situation with amosite, 
just before you go on? 

THE WITNESS: A. In terms of its change in 
dimension? 

We have the data on the amosite and we have 
a...there is a graduate student who is just completing his 
thesis work on the differences between amosite, chrysotile 


and crocidolite, in their distributions. 
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THE WITNESS: (cont'd.) Assuming that he passes 
his exam, the thesis should be available by the early fall on 
5 that work. Although I have read his thesis on a number of 
occasions, there is a tremendous volume of data available in 
that, and I think I would like to look at that in mow detail 
if I were to comment on what one might extract from that. 
But he has looked at fairly large numbers of 
amosite, chrysotile and crocidolite fibers, at what happens to 
10 them from mining through milling, and. ..i’m sorry? 
Q. I wasn't clear. Do you now have a judgement 
on whether chrysotile changes through these various processes? 
Be LE Eo. wOuLG De quoting: £ron. Dis daar vr 
think. I will show you...I have got something or I can give 


you some figures on that question, if I can find them. 
15 


MR. HARDY: Counsel, while we are talking about 
this, are we going to get copies of these slides we have just 
been looking at, which I don't believe are in the... 

MR. LASKIN: No, they are not, and I hope with 
Dr. Gibbs' co-operation we will be able to do that. 

20 THE WITNESS: A number of them are in the Lyon 
paper, which is in here. The others...but that's no problem. 
We can arrange for you to have copies... 

MR. LASKIN: I don't want to take you away from 
what you were doing, so perhaps when we take a break you might 
be able to find those figures. 

23 Do you know the answer to the question as to whether 
these kinds of size distributions that you have been talking about 
in respect of chrysotile have changed over the years? Instead of 
looking at change in diameter or length as one goes from mining 
through various processes, have you looked at the question as 

to whether there is a difference in length or diameter in mining 


twenty years ago as opposed to mining today, or textiles ten years 
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Q. (cont'd.) ago as opposed to textiles today? 


Aww sl think iti sia very good -questaon, and sin seine... 


answer is no, we have not. One of the assumptions, one of the 
difficulties perhaps, in reaching conclusions about the past 
exposure of workers, is that in this area of dimensional changes 
it is quite possible that a number of factors have played an 
important role. 

If we take the crocidolite mining industry in 
South Africa, which we have published a paper on the dimensions 
in the Koorman area, we very specifically stated the Koorman area 
and I believe we mentioned problems of not being able to 
extrapolate back to what conditions were before. 

Now, . recall quite clearly “in the:> on 71960, 
when I worked with MRC, we received some amosite fibers from 
South Africa, and we received two types - some which were very, 
very brown, and some which were very, very white. They came 
from the weathered and the unweathered zone in the mining zone, 
and as mining has progressed, of course some of the weathered 
zone fiber disappears, and so the proportion...there is a visible 
characteristic which was an iron oxidation problem in the fiber, 
but there was a visible difference difference between the fiber 
at that point in time, which we know has changed from now. 

The level of mining when asbestos was first 
produced was at the surface pretty well. Nowweare fairly deep 
in some areas. 

O. Jlfi- tl canviust focusein tor a moment 
specifically on Quebec, the reason I asked the question is that 
when Dr. Acheson was here and testified, he drew our attention 
in particular to a footnote which appeared in his report and 
which LL think may still bein front of you. Dithink es at page 
Chivty-four.. [2think» youve. got wt, rygne ontop. 

You might just want to have a quick look at that 
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O. (contd...) footnote: for a, moment. 

As I recall his evidence, and the transcript will 
certainly correct me if I'm wrong, but as I recall his evidence 
his view was that the Quebec Asbestos Mining Assocation would have 
the kind of data that would tell us the answer to this question, 
and he indicated that while he requested the data, he didn't 
otay tomlin et 

I'm just wondering in view of the work which you 
did in Quebec whether you can help us at all as to whether that 
data is available, and if so, do you have any idea whether it 
demonstrates or supports what is indicated in that footnote, or not? 

A. I have never requested from them information 
on the changes in the surface characteristics of the fibers from 
the mines...the surface area changes in the fiber from the mines. 
I do have somewhere some data on the grade production from the 
mines for different years, which would be a measure of whether 
they were producing more long or short fiber, depending on the 
proportion of three to seven. I don't know whether the data 
would exist on surface area measurements on a routine basis for 
different years. 

I'm not quite surwwhich year the Quebec asbestos 
mining industry introduced some of its test procedures which 
became, now of course are world accepted as test procedures for 
asbestos. I'm not quite sure what year they would have been 
introduced and whether or not there would be information 
available on surface area measurements, which is probably what he 
is referring to here, in a systematic way all the way about. 

From grades I would think one would be able to 
get an idea of what type of...were we dealing with longer fiber 
or shorter fiber that were produced. 

I think those figures are available. They should 


even be available from commercial...I would think from, maybe from 
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A. (cont'd.) reports on production, commercial 
reports on production. But I stand to be corrected. 

I know I do have some data from a number of years 
ago on the different grades that were produced in different years. 
But it's not complete for the whole industry, and I don't know 
whether it covers the period that one would be particularly 
interested in. 

Q. Do I take it from what you have been saying 
that you don't have any judgement yourself as to whether 
what is being produced today is of a different dimension than 
what may have been produced in the mines ten years ago, twenty 
years ago? 

A. Oh, 1 think that...as IT might have mentioned 
earlier today...the...at the beginning of mining Operations the 
emphasis was on long fiber production because it was...there were 
essentially manual methods for getting material out and hard 
labour in the mining operation to get it out...the emphasis on 
long fiber. Some of the short fiber, which was later of economic 
importance, would have gone out with the waste rock into the dump. 

As time has progressed, shorter grades became of 
more importance. Now in this note, it addresses the question of 
the degree of openness of the fiber, whether or not the fibers... 
the degree of openness refers to, if you have a bundle of fibers, 
whether they get broken apart more. Obviously, that would be 
important in terms of whether or not more fibers of narrower 
diameter were being produced. 

That part of the thing I can't answer, because 
the industry produce I don't know how many hundreds of different 
types of grade, but I am not sufficiently familiar with the 
differences between the fourT's and the three S's, and the seven 
R's... and so on, to distinguish whether these reflect the 


different degrees of openness. But the industry certainly should 
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= P18: = Gibbs, in-ch 

THE WITNESS: (cont'd.) be able to tell us what 
that means and whether the data exist to be able to use that type 
of information to see if there has been a change. 

Thatiwould be my... 

OnienGood.. 

A. But whether or not there have been surface area 
measurements which would tell us exactly whether this degree of 
Openness; exists.,.-1I don't know. 

Next..we've seen that one. 

Q. Tydomatymeanijto: interrupt but pat might...maybe, 
Mr. Chairman, in view of the hour we should recess for about 
five minutes or ten minutes and have a cup of coffee and we might 
better see where we are going in terms...since it's Friday 
afternoon. 

DR DUPRE S ayOK ay ae AS OmCOnSsitbtsane 

MR. LASKIN: I'm going to consult the Commissioners 
as well as counsel. 

DR. DUPRE: Okay. Shall we recess then for ten 
minutes? 


MR. LASKIN: Sure. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


MR. LASKIN: During the recess, Dr. Gibbs has 
been kind enough to accommodate this Commission once again and 
has agreed to come back to a time convenient to him and ourselves, 
which probably won't be until October, so that we have suggested 
that he complete his remarks on this particular topic and then 
we adjourn for the day, and return when everybody will have a 
chance to question - if that's satisfactory. 


DR. DUPRE: ICan-.only vsay.that-thissawill make 
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= 1197 = Gibbs, in-ch 

DR. DUPRE: (cont'd.) us indebted to Dr. Gibbs 
three times over, having come in with a double debt this morning, 
and just from my conversation here with him and my fellow 
Commissioners, it would look more like very late October or 
perhaps early November, and quite likely it might be a: Saturday. 

MR. LASKINGe 30-5 Dr. Gibbs,<«L think we Tert oft 
before the recess with what Mr. Hardy called the cliff-hanging 
question of 'what is a dangerous fiber'. 

THE WITNESS: A. Can I have the...yes. 

QO. Mr. Hardy tound 1t so clitf-hanging that 
NOM tailed. CO. sis 

A. The question in terms of mesothelioma 
production that has come up on a number of occasions is whether 
SOLance a particular size of fiber, both diameter and length, 
is important in mesothelioma production. Stanton's early 
experiments and his latest series of experiments using glass 
fibers was directed at answering that question. 

Now, what he found and what Wagner has suggested 
is that the fiber has to be fairly narrow - less than a quarter 
or a half a micron in diameter - and should be fairly long, and 
the original range of Stanton's diameters were fairly big, up 
to about two point five microns in diameter. More recent data 
suggested a diameter perhaps less than a quarter, half to a 
quarter of a micron, and with length perhaps greater than eight 
microns. 

When we did this series of analyses, we had 
decided on a breakoff point of five microns and of point five 
microns. There are some subsequent data which are in the 
report by Mr. Wang, where for optical work we have looked at a 
limit Of: visibility of the optical microscope,..and Pf think in 
our crocidolite paper we have taken point two microns and point 


three microns as that cutoft pointe. 
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THE WITNESS: (cont'd.) But we can get some idea 
of the differences between the different fiber types by taking 
a look at this diagram. If Stanton's data are correct for 
fibers less than point five micron in diameter, and length being 
quite long, you would expect that fibers less than half a micron 
and greater than five microns to perhaps be highest in the fiber 
type which might have the greatest potential to produce 
mesothelioma, if we used a similar dose for dose. 

In fact what we see is that amosite tends to have, 
because of its predisposition to have long fibers, in fact has the 
highest proportion of fibers less than point five and with length 
greater than five microns, compared with chrysotile and 
crocidolite, with chrysotile having the lowest percentage. 

Now, if we...while I've got this, and we'll come 
back to that in a moment...but while I've got this table on the 
screen, we can also look at some of the other differences. 

If we look at the percentage of fibers greater 
than five microns in length, amosite shows up as number one, 
crocidolite considerably less, but greater than chrysotile. 

If we look at the greater than ten microns in 
length, now thinking about length as very important, crocidolite 
and chrysotile now come closer together and bagging in amosite 
stands out again as having the very long fibers. 

50 On, a length basis, 1f length is important 
to production, alone is important in production of mesotheliomas, 
amosite should be worse than the other types. 

If we look...while I've got this on here it's 
useful to look at the percentage of fibers which might be seen 
on the optical microscope. 

On line two, I've put the percentage of fibers 
greater than half a micron in true diameter, and greater than 


five microns in true length. What we have found from subsequent 
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- 121 - Gibbs, in-ch 

THE WITNESS: (contid.) ‘studies is that. the limit 
of visibility of a fiber on the optical microscope is actually 
down around point two one microns, and we did that by making 
direct comparison between electron microscopic observation and 
optical microscopic observations on fibers on the same filter. 

The reason we see them down as low as point two 
Microns, point two one microns, is probably related to refraction 
and other factors which give us...though we are not seeing a 
clear image, but we are getting the impression that there is a 
EPLbDer still, visiblesat.thaty limit. SO fon Tiber, Obsenvatlionert 
is possible to see fibers down to point two, point two one 
microns. 

We have taken point five microns here and what 
you can see is that if we were counting amosite, we would see 
eight point one percent of fibers. If we were counting 
crocidolite, we would only see point two percent of fibers. 

With chrysotile we would see one point two percent of fibers. 

So if we set the same standard for all fiber 
types, and assuming our microscope was tuned so we couldn't see 
fibers less than point five microns, we would end up with a 
considerably higher concentration of crocidolite in the 
atmosphere for the same concentration if we applied the standard 
optical microscope method of counting fibers, because we would 
readily see the amosite fibers and not readily see the crocidolite 
fibers. 

DR... DUPRE. Gould. justrask you, Dr. Gibbs, 
what the relationship, if any, is between these percentages and 
the data that you report in what is for our purposes your tab 
nine paper? 

THE WITNESS: That's the scanning electron 
microscopic observation? 

DR. sDUPRE sa ethat sat. 


THE WITNESS: Yes. These measurements in this paper 
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- 122 - Gibbs, in-ch 

THE WITNESS: (cont'd.) were carried out on 
samples collected in a totally different work environment, and 
also using a totally different...you know, using scanning 
electron microscopy...so a direct comparison between the two 
Cannot be made. 

DR. DUPRE: These data are not in another paper 
that has been in your exhibit, are they? 

THE WITNESS: Yes. These figures are taken from 
the Lyon conference paper. That's exhibit... 

MR. HARDY: It's number forty-five in your 
CV, but I don't think we have it in the collection. 

THE WITNESS: “Well Sao dorhavel ae copy., 

DR. DUPRE: Maybe you could just give it to counsel 
and we'll make sure.. 

MISS KAHN: We've got it. 

DRi* DUPRE :+™ We-dothaves it?, Oh, Sokay. 

THE WITNESS: So these are figures that are...these 
are’ figuresswhich comeinottin.© .1¥donltithinky there! is @etablebin 
that paper in this form, but these are figures that are derived 
fron that: 

Could I have the next slide, please? 

The figures I showed you just now were for the 
bagging. Now if we look at the figures for the mining we get a 
very Similar pattern. The numbers have changed a bit from the 
previous diagram, but again mining of amosite seems to have a 
higher, proportion of° fibers in this™lohg;'narrow’ category. It 
also has a higher proportion of long fibers altogether® 

If we look at the very short, very narrow. ..very 
long fibers, the ones less than point five microns in true 
diameter, length greater than ten microns, we find that 
chrysotile contains a very small proportion of those overall, 
in comparison with the amphibole types. 


Again, we have the same problem with the, potential 
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- 123 - Gibbs, in-ch 
THE WITNESS: (cont'd.) problem for optical 
counting. If we wanted to consider the total airborne dust 
cloud as the important parameter, fibers greater than five 
5 microns and greater than point five microns would not equally 
represent the different fiber types. 

Can I have the next, please? 

What I have done, this information is not 
available at this point. It is taken from a report on some 
material, a study which I did some time ago, for a company in 
Ghe <UsoeA. 


10 


They had been interested in whether or now, 


what were the dimensions of their airborne fibers in their plamt, 


and I was interested in the dimensions of fibers in textile 

operations. 

15 We have complete freedom to publish these materials, 
but I have not published it at this point, so the only source of 
information is in the report to the company. I'm not quite sure 
I can make a copy of this table available to you. I'm not ina 
position to make the total report available to you because it 
was on the grounds that it would be to them, but with complete 

20| freedom to publish anything that came out of it. 

But this table I think is of some interest 
because as we move into the carding operations and into the 
spinning, twisting, winding operations, beaming operations and 
so on, we have some idea from this about the DEODOrtIoOn OL 
narrow, long fibers that exist in those environments. 

= Now, the problem is that the data generation 
was separated by, I guess a couple of years from the time we 
did the mining measurements to the time we did these, and the 
person who did the mining measurements right the way through 
did not do all of these measurements. 

30 The techniques that were applied in both series 


of measurements were the same, but some of the people were not 
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- 124 - Gibbs, in-ch 

THE WITNESS: (cont'd.) the same, so there is 
that problem. 

But you can see that in certain component parts 
of the process, the proportion of fibers greater than five 
microns and narrow, were quite large in contrast to what we saw 
in the mining industry. 

I don't know whether there is any way you can 
flick this back and forward to the previous slide, but just so 
that you get an idea of what the situation...what the previous 
one showed. 

Yes. If we look at the less than point five 
and greater than five microns in mining chrysotile, we are 
talking point eight percent here. 

If I can go back to this one - we are talking... 

DR. MUSTARD: Could you explain what S M P on 
Ghat Slide... 2 

THE WITNESS: Sorry. That's stationary samples 
or personal samples, and in this plant we took some measurements 
at fixed locations and some measurements on fibers in the 
breathing zone. 

DR. MUSTARD: I understand. 

And the D less than zero point zero four on the 
Parr r1gnt, ws) tna ce... 

THE WITNESS: That's the diameter... 

DR. MUSTARD: Does that have any importance here? 

THE WITNESS: No, what we were...yes, the reason 
for putting that in, we were interested in what proportion of 
the airborne fibers might be considered single fibrils. A single 
fibril of chrysotile would be somewhere between point zero one, 
perhaps, and maybe point zero four Or point Zero five. 

Two hundred and fifty angstrom or point zero two 


five microns is considered to be a single fibril, normally. 
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- 125 - Gibbs, in-ch 

THE WITNESS: (cont'd.) So that gives an idea 
of what proportion of single fibers were present around... 

DR. MUSTARD: And it includes fibers of all 
lengths. I.take,-it? 

THE WITNESS: Of all lengths, yes. 

So this gave us some indication that within the 
textile industry the proportion of fibers in that size range 
varied quite markedly from small loom in weaving, you can see 

10 we are down at point eight, which is comparable to the mining 
end, up to twenty-one percent of fibers in that size in the 
gang spinning area. 

But on general, the proportion of longer fibers 
in that area seems to be substantially more than in the mining 
end. 

15 Now, I know I have to caution against some of 
the limitations that we are faced with. 

First of.all,.L.mentioned that.we had,~in. the 
mining industry they produce a whole variety of different grades 
of fiber. As we move into secondary industry, it is possible 

on that for certain purposes in textiles, very long fiber might be 
a starting point for the process. If you go into certain pipe 
manufacture, shorter fiber might be the starting point for the 
process. 

So we do not have at this point any indication 
of how the grade of fiber that we start with, the degree of 

25 openness of the fiber that might be introduced into a particular 
plant, affects this ratlo.,sAllawe cangdosis, report thnateal 
the time that we made the measurements in this plant, with the 
materials that they had, this is the proportion of materials 
.... the fibers in those airborne dust clouds. 
So we cannot infer that fibers from the mine 


get broken apart to produce this. All we can say is that under 
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THE WITNESS: (cont‘'d.) normal operating conditions, 
as far as we knew them in this textile plant, this is the 
distribution of fiber dimensions we obtained, and in the mining 
industry under the normal operating conditions as we knew then, 
this is the distribution we got, and the two appear to be 
somewhat different. 

Can I have the next slide, please? 

Now, back to this million dollar question of what 
is the dangerous fiber. In Stanton's work he had suggested that 
fibers which were less than a quarter of a micron in diameter and 
with lengths greater than eight microns were...had a very high 
probability of producing mesotheliomas when implanted on the 
pleurae in his experimental animals. 

What we did was to say, if we take our amosite, 
crocidolite and chrysotile data and we apply to the distributions 
by size that we have, go through the same calculations that 
Stanton went through, and see whether if we were to apply the 
distribution by size of the fibers which exist in the mining. 
and bagging areas were to be implanted on the surface of the rat, 
would they...what probability of producing tumor would they have. 

So we looked at the log of the number of particles, 
or number of fibers per microgram, in the same way that Stanton did, 
and we looked, and the values we got are shown at the top. 

For crocidolite mining - six point one one, bagging - six point two, 
amosite mining - five point eight nine and five point nine eight, 
chrysotile mining - six point seven five and six point two. nine. 

Now, if we now look at Stanton's probability of 
tumor production, we can see for each of the varieties of 
asbestos, for the airborne size distributions we measured, they 
all have greater than six or they have close to six, at least 
ninety percent and maybe close to a hundred percent probability 


of producing tumors, according to the Stanton model. 
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THE WITNESS: (cont'd.) Now, we know in practice 
from the epidemiological samples that in chrysotile miners 
we really don't have a hundred percent tumors, mesothelioma 
tumors in our chrysotile workers. So either one or two things 
are...there are a number of factors which must be very important 
in addition to these fiber sizes, in the production of the tumor. 
From a straight look in terms of Stanton's model, that's what 
we get - that we cannot distinguish the fiber types in terms of 
their production, possibility of producing tumors. 

What we had hoped would happen out of this, 
which would have been rather nice, was that one of the fiber 
types would have fitted nicely on here with a high probabuiity, 
and the other fiber type with a low probability, and we could 
have then gone back to an animal experiment somewhere to verify 
Shak. 

But it looks as if each of the fiber tvpes from 
the size distributions we have don't distinguish in that way. 

50.I) Chink that. ..can be just see...ves., alu eroht. 

There was just one other comment I might make on 
the dimensional question, and this of course goes into the fiber 
counting methods in the future. 

There has been a lot of argument over the years 
whether three to one, five to one or ten to: one is an appropriate 
ratio to use for fiber counting. In fact, we've looked at this 
question in crocidolite. It is not yet finalized in looking at 
it in terms of chrysotile and amosite. I suspect amosite will 
be very similar. 

Whether or not if you applied a ten to one ratio 
for optical counting, in which case you can readily distinguish 
a fiber, would you get, would you be losing much in the way of 
counts? 


Now, using the electron microscope we have looked 
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THE WITNESS: (cont'd.) at the effect of size 
and the aspect ratio in terms of what we would count, and we found 
that in general if you used a five to one or a ten to one to 
count fibers using optical microscopy, you really would not 
lose too much. The counts would not be that much different from 
what you get when you count three to one, and at the same time 
you would find it would be easier to define a fiber, to be sure 
that you are coantingia fiber. 

On»the other hand, if*youlgo%to- electron microscopy, 
now you have so many fibers which are very, very short and not 
very long, you have a very high proportion of fibers which are 
of diameter less than point zero five microns and with length 
less than point two microns or thereabouts, a vyeryshigh=proportion 
of fibers up in that size range, and as a result if you were to 
switch to a five to one or a ten to one ratio you would now 
perhaps decrease to a fairly large extent your count of electron 
microscopic fibers, and there is no magic right or wrong, but: I'm 
just pointing out that for optical counting it wouldn't matter 
too much in terms of increasing the ratio, but for electron 
microscopy one would miss particles which could be elongated and 
very small ones, if one were to change that parameter. 

That comes out of the same observations. 

MR. LASKIN: Q. I suppose I have a number of 
questions, Dr. Gibbs, just relating to your discussion, the 
talk that you have just given to us on mesothelioma and fiber 
density, and perhaps I'll reserve them until the time you come 
back, except for the one question which arises almost out of 
the last comment you made. 

Given what your own research and your own research 
as applied to Stanton's hypothesis, do you yourself have any 
explanation that might reconcile that research with the 
epidemiological data as you perceive it? 
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THE, WITNESSs A.y\) Yesen gy think that, theres is 
pretty good evidence to suggest that not only fiber dimensions 
are important in the production of mesothelioma. There is a 
question of durability that has been raised, and I think even 
Stanton raises it in his studies. 

Q. What do you mean by that, just before you 
pass on? 

As sThatimeans, the ability of the fiber-to 
survive for some period of time, if you like, in the tissues 
prior to either dissolving or breakup or disappear. There is 
some evidence in the. laterature that this is an important wacton, 
for example in fibrosis. There is a paper by Kuschner, Wright, 
Or Wright and Kuschner, where they used glass fibers and some 
asbestos fibers, both short, and short, I think, was less than 
five microns, I'm not quite sure about their final definition 
of short, and long - which were fairly long fibers, greater than 
twenty microns or so. They put these fibers into rats or 
guinea pigs. They produced fibrosis with glass fibers, but not 
to the same degree as they produced fibrosis with asbestos...but 
only with the long glass fiber. 

When they looked in the lung, they found there 
were many more short glass fibers in the lung than there were 
when they started, so they concluded that probably the glass 
fiber broke up, and this would be an example of durability in 
the sense that the fiber has to stay around in its original 
state for some period of time to initiate a reaction or to cause 
a reaction. 

Q. Can you apply that principle specifically 
to, for example, chrysotile? What do you suspect might be 
happening? 

Ay .Well, -thenchrysetilesstoryaishnetequéterclear: 


There have been...if one were to believe the Stanton model that 
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A. (cont'd.) you have to have long, there is 
a much higher probability of producing mesotheliomas with long, 
narrow fibers than short fibers, then you would expect for very 
long fibers and narrow fibers to have to get to the pleurae in 
Order to produce those tumors. 

Now, there have been a few reports - among them 
Sebastien, for example - describing the sizes of fibers observed 
on the surface of the pleurae. 

Now he has observed fibers on the pleurae, but 
as I recall them, they were relatively short fibers on the 
pleurae, and not long fibers. 

Now, the other problem I guess, in interpretation 
of the Sebastien data, is that his people are chrysotile-exposed 
people and therefore if you expose somebody to chrysotile, you 
would expect to find chrysotile on the pleuraeand not other 
fiber types, generally. 

The information we have from observations of where 
fibers get to in the human is very, very limited. The fact 
that he finds only short fibers on the pleurae, and some people 
would infer the short fibers are responsible for the mesothelioma, 
to me might suggest that perhaps there is a pretty good filter 
mechanism which either prevents long fibers getting to the 
pleurae, in general, some breakdown must occur or some...for 
long fibers to get to those areas. Or the probability of 
long fibers getting to those areas is very, very slight. 

We see the distributions here of long fibers of 
chrysotile - there was a fairly, slightly lower proportion of 
long, narrow chrysotile fibers than crocidolite. 

Now, if you were to compare the probability of those 
fibers reaching the pleurae, then you would expect for a higher 
probability for the fibers which contain the higher proportion 


of fibers in that size range. 
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A. (cont'd.) Hence, chrysotile under that 
circumstance would lead a little bit in terms of its potential 
to get fibers there to start with. 

Wnertner of not) solubility of fiberssplavsea role, 
whether or not dispersion of fibers once they are deposited plays 
a role, I think there is evidence available on that, but I don't 
think that it's yet sufficiently concrete as to be able to say 
yes, indeed, that is the reason why chrysotile does not appear 
to produce mesotheliomas in man as frequently. 

Because in animals, chrysotile does produce 
it as frequently, when you put the fibers right there. 

Q. I'm not certain that I understand what your 
ultimate view or judgement on this particular issue is. On 
durability, do you yourself see a distinction between...or among 
the fibers types, and if so, what do you suggest accounts for it? 

A. 1 think 1£ one 1L00ks at; the chemistry of 
the amphibole fibers and chrysotile, the amphibole fibers are 
very acid-resistant, they are certainly not water soluble. 
Chrysotile, on the other hand, has been demonstrated not to be 
very acid-resistant, and it has a magnesium hydroxide outer layer 
so the possibility for some leaching to occur does exist. 

There is another difference between the amphiboles 
and chrysotile. That 1s that the abvlitysto break” avarc; ofa 
bundle, is far greater for chrysotile than it is for the other 
fibers. The other fibers tend not to occur as nice bundles where 
the fibers will keep peeling off, whereas chrysotile does that. 

It's possible, and it's only speculation on my 
part, that maybe when the very narrow fibrils are broken oft 
that they may tend to, in solution, to become little balls, 
if you like. Then they would behave and be dealt with very 
much like other particles, with macrophages. 

This ability for fibers to break apart might 
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- 132 - Gibbs, in-ch 

A. (cont'd.) improve their ability to get 
removed from the lung. 

I have no evidence to show that that's so. I 
don't know if anybody else has any evidence to show that that's 
so, but the arguments that have been made by others in some cases 
have said, maybe these fibers get dispersed that way and then 
get translocated to other parts of the body...they just disappear 
from the lung and they go as single fibrils to all sorts of 
OLner local ions. 

But there is no doubt...well, I won't say there 
is no doubt, but it appears that we do not find as much 
chrysotile in the lung as one would expect to have with some of 
the exposures that occur. | 

Q. Any other general factor, apart from 
durability, that you might suggest? . 

A. In terms of etiological factors in: production 
of mesothelioma? I'm sure there are many other factors that 
are important in terms of mesothelioma production, but I think 
size is an important one from what we know about experimental 
Work, and durability is an important one. I think it is possible 
that host factors may play a role. 

What I mean by host factors is individual 
differences might play a role. Again, I have no supporting - 
just saying if we are looking for other possible factors to 
consider, that might be one. 

It appears that smoking doesn't play a role in 
this instance, and I don't know of any evidence that any other 
attached particles or whatever are important in that production. 

MR. LASKIN: Well, perhaps we'll carry on, 

Dr. Gibbs, the next time we might. 
We've all had a long day, especially you, so 


thank you very much and I suppose, Mr. Chairman, we adjourn 
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- 133 - Gibbs, in-ch 
Mk LASKINse(Cone. a.) Dr. Gibbs' testimony 
until a time to be arranged, and we otherwise, I think, meet 
5 next Wednesday at two o'clock. 
DR. DUPRE: Yes. We do meet next Wednesday at 
two o'clock, and Dr. Gibbs, your testimony simply stands 
adjourned sine die, with our utmost gratitude. 


Thank you, indeed, Dr. Gibbs. 
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